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HIG-6 



The Greeks had 
a word for it I 



^minuscule 


LIGHTEST — STRONGEST — SMALLEST 

Specify Keylock series — 

only FRACTION OF SI2E 

uses less than 1/2 the space of centparoble 
standard anchor nuts 
only FRACTION OF WEIGHT 

1 /S the weight of comparable standard 
anchor nuts 


A positive, simple design principle pro 
vides the utmost In locking dependability 

duced in fulf conformance with air force 
navy speclhcalions AN-N-S and AN-N-IO 





Cheek these feotures: 

e Lightest Weight 
• Highest Axial Strength 
e lowest Height 



THE KAYNAR COMPANY • KAYLOCK DIVISION • BOX 2001, TERMINAL ANNEX • LOS ANGELES 54, CALIFORNIA 




B.F.Goodi*icli 


How to keep planes from coming 
down with the cold 



KEEPS ICE FROM CHOKING 
A PLANE’S THROAT 

Ice forming in tlie narrow "throat " of an engine intake could 
soon choke off vital air supply. B. F. Goodrich electrically 
heated rubber— rubber with rcsisiaoce wires in ic like a 
lieating pad— prevents ice from forming. Its flexibility lets 
it fit skin-tight around the intake’s bulges, curves and 
corners. BFG heated rubber also gives cold weather pro- 
tection on propeller bl.ides, spinner domes, hydraulic lines, 
many other pacts. 



design an anti-icing system that wouldn't add as mucli 
weight as the ice. B. F. Goodrkli engineers developed a 
set of specially shaped heated rubber boots cliat minimized 
weight and bulk. 30-day tests in freezing tain and snow, 
down to — 14'’F, proved tlieir worth. The biggest single 
obstacle to all-weatlier helicopter operation was removed. 



MAKES ICE This B. F. Goodrich De-Icer has rubber 

REMOVING 

leading edges. B. F. Goodrich Ue-lcers 
A SNAP have been giving planes ice protection 
since 1950. Latest type De-Icers snap off ice faster by inflating 
qtiicker with almost three times the pressure of earlier models. 
TTiey last longer, too, because they're simply cemented to the 
wing without stretching or fixed tension. 



RUBBER BOOTS HELP 
BUSINESSMEN HURRY 


"We can count on B. F. Goodrich De-Icers rokeepwings of our 
plane ice-free,'' say flight personnel of the Hoover Company. 
"They enable us to make trips we otherwise couldn't make." 
Practically every executive plane of twin-engine size or larger 
has De-Icer plumbing already built-in, making the cost of 
De-Icer installation low-cost insurance. 

For 25 years, B. F. Goodrich engineers have been solving 
aircraft icing problems of all kinds. Why not let them put 
this background of experience to work for you? Write T/ie 
B. P. Goodrich Company, Aeroncaitical Sales. Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 




If's Roebling 

LOCK-CLAD 

Aircord on the 


B-S2 


S 




HIGHER AE VALUES 
. . .a coeSdeat of expan- 
sion approximating that 
of cbe dural airframe... 
a smooth cylindrical 
surface. ..maximum de- 
pendability. ..these are 
Che features chat dic- 
tated the choice of 
Roebling Lock-Clad 
Aircord for the B-S2’s. 

Lock-Gad Aircord is 
preformed aircraft cable 
vitb an aluminum alloy 
cube swaged around it. 

e cable has the 
strength and safety in- 
herent in a multiple 
cture, and the tub- 
log reduces the undesir- 
able stretch caused by 
load application. Impor- 
c, too, Lock-Clad's 
smooch, unbroken sur- 
face fits perfectly 
through pressurized 
cabin stuBiog boxes. 

Contact ourEngi- 
neering Depanment for 
information and sugges- 
ts on complete, 
ready-to-instill Lock- 
Clad Concroi Cable 
Assemblies. John A. 
Roebling's Sons Cor- 
poration, Trenton 2, 
New Jersey. 


ROEBLING 
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New hend-size cooling turbine 
weighs less than 2 pounds! 


You’ve read about the new deadly 
miniature combat jets like the Douglas 
A4D. Here, even the rivcU had to be 
scaled down in size to meet the critical 
weight problem. 

Existing cooling components could 
not meet the exacting specifications. 
AiResearch engineers, designers of the 
first midget cooling turbine (right) 
for America’s early jets, solved the 
Qualified scfenrjjlr, ; 


problem by designing the ref tiger* 
alion turbine shown on the left. 

This new turbine weighs less than 
2 lbs. It produces ISV^ h.p. and has 
the cooling capacity of 2300 tbs, of ice 
per hour, /la iveig/il is half the origi- 
nal unit, yel i< haa twice the coofing 
capacity. Operating on the A4D and 
the Grumman F9F9, this cooling tur- 
bine has already demonstrated its 
igineera atid cra/inmen are needed now. IT 


high efficiency and extremely low oil 
consumption. 

In the field of air turbine refriger- 
ation, AiResearch has devoted over 
900,000 research and development 
hours. Nearly 50,000 units have been 
produced. Still the search goes on 
relentlessly for ways to achieve ever 
more efficient performance from 
smaller units of less weight. 


THE 



CORPORATION 

AiResearch Manufacturing Divisions 


Los Angeles 45, CaJifomia • Phoeais, Arisona 


Designers and manufaeiurers of aircraft components: 




Here’s great news for America’s business execuKves — 
a six-passenger, twin-engine aircraft that flies farther 
and flies faster than any other plane in the six-place 
field. And it’s a Beechcraft! The new Beechcraft 
Model C50 Twin-Bonanza offers busy executives these 
outstanding — and unmatched — features: 

GREATER Power — Two dependable Lycoming 
power plants, each rated at a full 273 horsepower. This 
means better short-field and single-engine perform- 
ance— widens your scope of operations. 

GREATER Speed — At only 66.6 per cent of power, 
and at full gross load, this new Beechcraft cruises at 
200 mph. Top speed is 210 mph. 

GREATER Range — Chicago to Houston, San Fran- 
cisco to Denver, Detroit to New. Orleans can be non- 
stop trips in the new Twin-Bonanza with a range up 
to 1100 miles. 

GREATER Comfort - Top-quality materials pro- 
vide the ultimate in styling in the big, roomy, six-place 
cabin now more quiet than ever! Plus thermostatically 
controlled heating for in-flight comfort, and a venti- 
lating system for comfort on the ground. 



GREATER Ruggedneaa — The Twin-Bonanza is de- 
signed to an 8G flight load safety factor, far in excess 
of the 5.7G ultimate factor required by Civil Air 
Regulations for planes of this category. Sixty-five pet 
cent of the weight of the plane is located below and 
forward of the passengers— a feature made possible 
by the smart, modern, low-wing design. 

BACKED by Experience — Hundreds of BeechcraftS 
of this basic design are in service throughout the world 
for business executives and the military services. From 
the experience of millions of in-flight miles flown by 
earlier Twin-Bonanzas, Beechcraft has incorporated 
hundreds of design, equipment, and style changes in 
this new model. In addition, the Twin-Bonanza in- 
corporates all of the traditional Beechcraft know-how 
and quality craftsmanship. The Beechcraft Model C50 
Twin-Bonanza is proved by the past, designed for 
the future. 

See your Beechcraft distributor, or write Beech Aircraft 
Corporation, Wichita, Kansas, for information on how 
this newest addition to “The Air Fleet of American 
Business" can serve you and your business. 



BeECHCKAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


NEWS DIGEST 



Napier Unveils Turbine for Fairey Compound Copter 


To meet requirements of the upcoming Fairey Rotodvnc 40-pas- 
senger compound hclicnptcr. D, Napier & Son has devebped this 
version of its Ebnd turboprop cugiue to serve both verticsl and 
highspeed forward flight needs. 'Ibis model currently is rated ut 
3,000 ehp. It features an aitriliary compressor (far ri^t) mounted 


hvdranlic coupling, betueen the turbine and the auuliaiv com- 
pressor, permits power to be taken through the propeDer for for- 
ward flight, or from the ansfllary compressor in the form of 

landing, power from the auxiliary compressor would drive the main 
rotor; for highspeed forward flight, the auxiliary compressor svould 
be "declutched" and the basic engine would turn its propeller. 


Domestic 

Lockheed's XFV-1 VTO was sched- 
uled to make its initial \crtical take- 
off last week at Palmdale, Calif. 
XFV-I was to retain landing gear fitted 
for earlier horizontal take on, landing 
flights. Plane was to make first vettical 
flight untethered; unlike Convair VTO. 
which initially took off in a Itangar using 
precantionary- cables, made free flights 


Piasecki Helicopter Corp.'s first 
HUP-4, new version of the HUP-2 with 
a Wright R1300 engine, has made its 
first flight. Company will modify a 
second helicopter for Navy tests. 

Dianna Bixby, 32, well known avia- 
trix who made an unsuccessful attempt 
to fly around the world in 1950, was 
killed last week when her converted 
A-20 bomber crashed into the Gulf of 
California on a cargo flight from Long 
Beach. Early reports indicate she ran 
out of fuel. Mrs. Bixby and her hus- 
band were operators of Bixby Airborne 
Products, 

Ait Force has installed its first opera- 
tional tiansmissometer, an electronic 
aid for determining visibility, at An- 
drews AFB, Md., headquarters of Mili- 
tary Air Transport Service. Approxi- 
mately 20 other bases ate scheduled to 
receive the weather aid. 


Fairchild Aircraft Division, Hagers- 
town, Md„ delivered its 1,000th C-119 
laying Boxcar to USAF Dec. 22. Other 
aircraft industry marks; McDonnell Air- 
craft Corp., St. Louis, Mo., delivered 
its 1,000th plane, an F5II-1N Demon 
jet fighter to the Navy on Dec. 29, and 
Piper Aircraft Corp., Lock Haven, Pa., 
delivered its 100th twin-engine .apache 

Jet tlirust spoiler "brakes" have been 
designed for possible future application 
on Boeing B-47 Stratojet bombers by 
General Electric Co.’s Aircraft Gas 
Turbine Division, Cincinnati, Ohio. 
CE also has developed a thrust icverser, 
similar in principle to the spoiler, pro- 
viding up to 35% reverse thrust on the 
J47’s dry mrlitary rating, 

Lockheed Aircraft Corp. has been 
awarded a $38,688,973 Na\'v contract 
for a number of early warning Super 
Constellation radar pickets. 

UtiUty and executive plane shipments 
by seven manufacturers during Novem- 
ber totaled 260, including 232 four- 
places or more, and 28 one-and 
two-placc aircraft. Total dollar value: 
$3,717,000. Comparable shipments in 
October totaled 155 planes valued at 
$3,663,000. 

Mrs. Oscar A. Solbrig, 85, one of the 
first women aircraft mechanics and 


among the few women to qualify as an 
Fatly Bird, died Dec. 29 at Davenport, 
Iowa. 

Western Air Lines has ordered five 
additional Douglas DC-6Bs, with de- 
livery scheduled for 1956. Airline ex- 
)>ccts that it will show substantially 

higher earnings over 1953’s $1,184,864. 

USAF will 5|>end $84,624,326 to 
stockpile machine tools for the aircraft 
industry. Long Iciidtimc items will be 
chosen with emphasis on tools that can 
be adapted to changing factory meth- 
ods. Ait Materiel Command will nego- 
tiate contracts. 

Financial 

Northwest Orient Aiilincs predicts its 
revenues for 1935 " ill climb to an all- 
time high of approximately $70 million. 
Revenues for 1954 totaled a record 
$63,023,000, exceeding by mote than 
$1 million the previous mark of $61,- 
834,000 set in 1953. Net operating in- 
come for the first II months of 1954; 
$1,959,373, compared with $1,349,294 
for the same period of 1933. 

International 

Fokker Industiia Aeronautics, S. A. 
has completed its first trainer for the 
Brazilian air force at Calleao Airport, 
Rio de Janeiro. 
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Headline News 

1 AL 10 Spend $511 Million for DU-8... 


De.iilii Changea Moke K-103 Supersonic IS 
P5M Role; Jel Sooplune Stri' ' '' 

MATS in 'SI: 

U.S. Sen Airrrali txpon, impon r 
C.S. 10 Try Dulrh Approarh I.ighu 


•sea Trips.. 18 


Aeronautical Engineering 


reduces 

installation 

costs 






RELIABLE AND 
STABLE PERFORMANCE 

A.C. servo end computer componenls 







New Convair YF-102A Gets Supersonic Workout 





PRODUCTS OF MARMAN RESEARCH AND DEVELOPMENT 

Marman clamps, straps, couplings and certain closely related products stand out as precision stars 
of the Aircraft Industry ... the result of specialization and of close cooperation at the planning stage 
between industry development teams and Marman engineers. Marman's highly developed production 
facilities and experienced personnel deliver the finished product as ordered year in and year out. 

You will find it good economy to specify Marman clamps, straps, and couplings, 
off the shelf, or specially engineered for your project. 

’Examples of themamj standard and speeiaily designed Marman products. ..from top left: 

channel band coupling, /-II joint, filter, high-temp venturi, valve, adjustable band clamp, flexible coupling. 



MARMAN PRODUCTS COMPANY, IhC. 11214 EXPOSITION BLVD., LOS ANGELES, CALIF. 

Marman products are manufactured under various U. S. and foreign patents and other patents pending 


WHO'S WHERE 


In the Front 0£Ece 




A. Stiaoalun, Jr., is new president of 
impion Spark Plug Co., Toledo, succeed- 
ut- i> 4, Stranahan, Sr., 




chair 


f the board. Other 


„ t: F. D. 

Howard B. Speyer, vice president*treasnrer; 
R. K. Christie, vice presidenbrcsearch and 
engineering; O. C. Leighty, vice president- 
sales; Hany Davis, equipment sales man- 
ager. New board memoer: Dr. J. S. Owens, 
general manager of the Ceramic Division, 
.succeeding division vice president F. H. 
Riddle, who has retired. 

H. L. Schroeder, past president of the 
National Association of State Aviation Offi- 
cials, ended U years as Minnesota state com- 

iae in aeronautical law in Minnesota^ He 
was succeeded by Mitchel Perrizo. Ja. 

J. S. Parker has been named general man- 
ner of General Electric Co.'s Aircraft Gas 
Turbine Division, Cincinnati, filling the 
vacancy created recently by appointment of 
vice president C. W. LaPiene as group 

and Defense Products*^roup. Parker pre^ 
ously was manage: of the small aircraft en- 
gine department. 

Herliett Kunzel lias moved up to execu- 
tive vice president of Solar Aircraft Co., 
the fint to hold that position since the 
San Diego firm was founded in 1927. 

Everett M. Patterson lias been promoted 
by Avien, Inc., Woodsidc, N. Y., to vice 
president-engineering and manufacturing. 
Also promoted to vice president: Wriltam O, 
Bosenen, sales; H. Hawley Myen, treasurer. 

Frank C. Nash, former Assistant Secre- 
tary of Defense, has been elected to the 
board of General Dyuamics Coip., New 
York, Other new directors: Robert B- 
Watts, vice president-general counsel of 
the firm's Convair Division; Allen D. Mar- 
shal, vice president-management and secte- 
tary of the corporation. 

Honors and Elections 

E>t. WiUIam H. Huggins, prolessor of 
electrical engineering at Johns Hopkins Uni- 
versity. has won USAF's Decoration for 
Exceptional Civilian Service for working 


Changes 

Thomas R, Nolan is director of North- 
west Orient Airlines' new Air Freight Sales 
Division, and Fred R. Erickson has become 
director of the recently created Air Ex- 

R. H. Lundbetg has moved up in 
Chance Vought Aircraft, Inc., Dalli, to 
chief industrial engineer. Also promoted: 
Charles H. Coleman, to assistant chief of 
Bight test. 

Vernon A. Johnson has become Wash- 
ington. D. C.. manager for Lockheed .Air- 
craft Cotp. 

(Continued on p. 57) 


INDUSTRY OBSERVER 

► Radically new picture tube, developed by Willys Motors' Electronics Divi- 
sion, which opens the way to displaying radar and blind-landing infonnation 
on airplane windshields, eventually in color, is expected to be shown on the 
AVest Coast this week. Existence of the new tube was first revealed in 
AvuriON Week Sept. 20, 1954, (p. 10). "Tube was developed under the 
supervision of William R. Aiken and will have many other military 
applications. 

b- Vickers Su]>erniarine Swift is still being evaluated for service by the Royal 
Air Force. Sivifts were cleared for service early last year and one squadron 
received several Mk. 1 and Mk. 2 versions. The aircraft have been grounded 
twice and no other versions have been issued for squadron service. 

► Republic F-84F Tliunderstreaks in service have a Mach limitation of 1,175. 
Mach .9 to .94 is permissible with external tanks. Ferry range is more than 
2.000 mi. 

► U. S. Navy is experimenting with a wingtip radar installation on a McDon- 
nell F2H-3 Banshee, Scanner is mounted in a tiptank-type pod. 

► Grumman is investigating tire use of the Lear 5-in. gyro horizon as a 
replacement for the 3-in. model now used because of the excellent read- 
ability of the larger instrument, an important factor in highspeed aircraft. 
McDonnell has ordered Lear I'ortical gyro indicators for the F3H (Aviation 
Week Dec. 27, 1954, p. 50). 

► Napier turboprop Eland engine has conipictcd 150-hr. type test at its 
initiid power rating of 3,000 ehp. Company reports engine is on schedule 
and the 150-hr. test was completed satisfactorily on first attempt, Eland 
was first test flown last August. 

► Faitey Cannet anti-submarine aircraft has completed a comprcbcTisivt 
range of hot weather trials to test the aircraft's Double Mamba engine under 
full Mediterranean conditions. Service flying and delivery of super-priority 
production aircraft have been resumed following engine modifications. Plane 
was grounded early in October because of engine defect. 

► Bieguet 960 Vultui tuiboprop-plus-jet prototype will have its 5,00(Wb.- 
thrust tail turbojet removed as part of a modification pn^ram to make the 
plane a prototype for a new, lighter French navy anti-submarine plane, the 
Biegnct 1050. Another Bicguet 960 is being altered to include a boundary 
layer control system which will provide greater lift and lower landing 
speed, 

► Marcel Dassault M.D. 450 Ouragon jet fighter, fitted ivith a “diabolo" 
landing gear and parabrakc, has successfully landed on an unprepared field 
in 820 ft.-], 143 ft., distances varying according to the plane’s load. Takeoffs 
were made in 1,868 ft, to 2,525 ft. 

► Marcel Dassault M.D. 453 two-place niglit-figliter version of the Mystere 
has been modified as a flying test-bed in order to carry out ejection scat 
experiments. 

► Three French SIPA 300 light trainers, powered by Turbomcca Palas jets, 
liavc started their initial flight tests. One of the planes is scheduled to go 

► Gmmman F9F'-Ss soon will be equipped with angle of attack indicators on 
a production basis, instnimeuts are manufactured by Specialties, Inc., 
Syosett, N. Y. 

►Air Navigation Development Board is scheduled to meet this week to 
make a decision in the civil-military dispute over a “common system" of 
air navigation involving the civil DME and military Tacan svstems. ANDB 
will consider the recommendations that were made recently by its Vortac 
committee. 
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Washington Roundup 


Pentagon and Congress 

fittery Defense Department officials are tightening 
Pentagon lines to face an assault of congressional investi- 
gations. Word has gone out to military spokesmen 
reminding them that the Office of Assistant Defense 
Secretary (Legislative and Public Affairs) Fred A. Seaton 
must clear information prepared for Capitol Hill. This 
goes for data submitted to House or Senate probes as 
well as the answers to queries from individual congress- 

Avowed purpose of the order is to insure that when 
information is provided, it is complete information, not 
confined to what One officer or one service knows about 
a particular subject. Other, and unannounced, factors; 
Defense Department must guard against sniping among 
the serviees- 

It is generally believed in Washington that the Demo- 
crats, now in the congressional driver’s seat and a good 
position to embarrass the Administration, svill show 
restraint. They ate eicpccted to aim their shots carefully 
at top Administration officials, avoiding the lead-pipe 
techniques that brought inquiries into some disrepute 
during the past two years. 

Airline Mergers 

Dispute over whether and to what extent Eastern Air 
Lines has control of Colonial Air Lines, which has been 
running ever since the White House turned down a 
proposed Eastern-Colonial merger, is a step nearer de- 
cision. Hearings closed with findings that all but about 
5,000 of the 110.524 shares originallv found to be under 
EAL influence have been disposed of. 

Last big sale was 15,700 shares by Allen and Company 
late last month, because Colonial stock became less attrac- 
tive under terms of the latest Eastern offer of one EAL 
share for two Colonial shares. National refuses to make 
a new offer until the control question is cleared up. 

Another carrier got a nudge toward merger when 
CAB ordered suspension and investigation of proposed 
fate increases by Northeast Airlines. The Board observes 
that even if the increases were granted, they wouldn’t 
solve Northeast's financial problems. CAB says; "It would 
appear that any effective solution of the problem lies in 
the direction of pursuing sound merger possibilities or 
similar route adjustments rather than by raising its charges 
to the traveling public.” 

Manpower Investigation 

White House denial that it has received a letter from 
Armv Chief of Staff Gen. Mattheiv B. Ridgway protest- 
ing proposed Army personnel cuts is due to the fact that 
the paper is delayed in Pentagon channels. Ridgway 
has written to the President, voicing his deep concern 
over proposed cuts in the ground forces. The paper is 
being routed to President Eisenhower through Army 
Secretary Robert Stes’ens and Defense Secretary Charles 
E. Wilson. 

Main rub; It is generally accepted that the President 
made the decision himself, basing his action on what he 
considered to be sound information from military ad- 
visors. Ridgway’s disagreement with his Commander-in- 
Chief, already no secret, may get a congressional airing. 
Sen. Richard Russell, new chairman of the Senate ArmM 
Services Committee, has announced that his group 


promptly will hold closed-door heatings on the planned 
Army cutback. House Armed Services Committee is 
expected to make a similar investigation. 

Negotiation on Panagra 

Justice Department’s anti-trust case against Pan Ameri- 
can World Airways and W, R. Grace and Co., seeking to 
divest them from control of Panagra, may be n^otiated, 
averting the necessity for lengthy court litigation. PAA 
is voluntarily submitting records and files to the depart- 

Assistant Attorney General Stanley N. Barnes points 
to the average requirement of two and a half years for 
settlement, compared with five years for court cases. Re- 
plying to the justice suit, PAA declared Panagra has 
been an integral part of its system for 25 years "with the 
full knowledge and approval of the government and to 
the great b^efit of the public" (AviATrorj Week May 3, 
1954, p. 76). 

Air Force ROTC Plans 

USAF is considering plans to spur its pilot recruitment 
program and to place ROTC engineering graduates in 
attractive assignments. 

College students in Air Force ROTC units may be 
given an opportunity to lake flying lessons from private 
contract operators which will jead to a private pilot’s 
license. USAF believes this will increase the student’s 
interest in flying and serve as a screening point for indi- 
viduals who would wash out of regular Air Force flying 
training schools. 

ROTC gradrates with engineering degrees may be 
granted opportunities to serve their toura with the Na- 
tional Advisory Committee for Aeronautics where their 
skills can best be utilized. Air Force claims this will help 
allec’iate the shortage of professional engineers for top- 
prioritv NACA projects and give the young engineer 
valuable experience in future civilan work. 

CAA Changes 

Recommendations made in a 5104,000 management 
study of Civil Aeronautics Administration are gradually 
being implemented where feasible, according to Com- 
merce Department’s Assistant Secretary for Administra- 
tion, James Worthy. The study, completed several months 
.-igo. will not be made public. It was the target of a 
vigorous attack last year by the late Sen. Pat McCarran 
who called it "a complete waste of funds." 

Rout'e Decision Delays 

There has been considerable consternation in airline 
circles over the fact that Jan. 1 has come and gone 
without the long-anticipated decisions on route cases 
from the White House. It has been expected that 
President Eisenhower would clear his desk as far as air 
transport cases were concerned by year’s end. 

This, coupled with the fact that Civil Aeronautics 
Board found itself operating last week with only four 
members as a result of the failure to reappoint Oswald 
Ryan by his Dec. 31 termination date or to name a 
successor, had the airline route picture in a complete 
state of flux. 

—Washington staff 
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Patterson Bombshell . . . 


United to Spend $50 Million for DC-8 Jets 


• Expects delivery will start in 1960, possibly 1959, de- 
pending on Douglas commitment for USAF transport. 

* Jet liners to use J57s; UAL chief calls turboprop 
talk ^sbadowboxing,’ says engines are unavailable. 


By William 3. Coughlin 

Los Angeles— United Air Lines will 
buy a fleet of jet transports thjs year, 
probably the Douglas DC-8 with Pratt 
& Whitney J57 engines, UAL president 
W. A. Patterson told Aviation Week 
hete exclusively last week. 

i^sked when he expected to place the 
order, Patteraon answered; "1 hope it is 
in the latter part of the year." 

► $50 Million Plus— Although Patterson 
did not disclose the number of pbnes 
he expects to buy. he said that $50 
million would be a conservative figure 
for the initial investment United Air 
Lines is prepared to make for a jcl 
transport fleet. He added that he ex- 
pects the DC-8 price to be about 54.5- 
million apiece, including engines. 

Patterson said that he is aiming at a 
1960 date to have his jet transport fleet 
in operation, since it will take about 
five years to get deliserr-. However, he 
indicated that this might be advanced 
to 1959, Reviewing United philosophy, 
he added; "I thought a year ago that 
our decision on jet transports svould be 
made in 1956-1957." 

Whereas the jet transport in the past 
has appeared uneconomical, he said; 
"In the last six months and from figures 
I received yesterday from the Douglas 
Co,, it now is encouraging: and over 
1,000-mi. stages the jet promises to be 
better than the DC-6B, which has been 
very satisfactory. It is that which has 
convinced me the time has come for 

► Rejects Boeing Jet— Patterson indi- 
cated that United Air Lines is not in- 
terested in bupng the Boeing jet trans- 
port and said: "We disagree witli 
Boeing in that we don’t want an air- 
plane designed for the military; we 
agree with Douglas in starting with an 
aircraft designed for commercial use." 

Enlarging on this thinking, Patterson 
indicated that for the USAF jet fanket- 
transport competition. Douglas has pro- 
posed a military version of a commer- 


cial design, reversing the normal 
tendency to try to obtain a military 
contract first and then modify the de- 
sign to meet civil requirements. 

► No Word from AF— Apparently Doug- 
las has convinced Patterson that it 
intends to proceed with its commercial 
DC-8 jet transport even if it loses the 
Air Force tanker competition. As of last 
Monday, Patterson said Douglas had 
received no word as to how it stood in 
that competition. 

However, the iiianufactiircr's commit- 
ment would depend upon release that 
the company could get from the mili- 
tary to build a commercial aircraft aside 
from tanker-transport production, should 
Douglas get a USAF order for the jets. 

► No Turboprops— The United chief 
executive told .Aviation Week that 
turboprop transports are Out of the pic- 
ture so far as he is concerned. 

"Talk about turbopiops is shadow- 
boxing. There is no engine available," 
he told this writer. "We will continue 
to buy the present type of aircraft, such 


A lightweight tactical fighter version of the 
Marcel Dassault Mysteie is one of several 
entries submitted bj North Atlantic Treaty 
Organization to Wasliingtoii. In oidet of 
preference the designs ate: Bccgiict, My.s- 
tcie, Folland Gnat, Avio and Fiat G. 91. 


as the Douglas DC-6B and DC-7, for 
present service and then we will go into 
pure jet. 'We think that if you buy a 
turboprop plane today, your competitor 
can buy a jet and whip you by 200 
inph." ' 

Patterson said that United is writing 
off its present fleet of piston-engine air- 
liners in five years. He also disclaimed 
that the airline has any interest in 
turboprops for short hauls. "We’ic go- 
ing to wear out the Convaits first,” he 
said, and added that United cannot 
operate such an expensive nesv aircraft 
into small cities. 

► About 75 Passengers— He said he ex- 
pects the breakeven point on the com- 
mercial DC-8 to be about 52%. In 
regard to Seating, he pointed out: 
"'I’hcte is quite a debate about that. 
We would like to see about 75 passen- 
gers. Otliers want to go to 100 or 

Patterson believes United could 
schedule more flights carrying a lower 
number of passengers and in that wav 
attract a larger total volume than with 
fener, higlier-density services. 

Concerning the DC-S's P&W J57, 
Patterson said; "The J57 by that time 
(1960) will have hundreds of thousands 
of hours on it. 1 liavc been in contact 
with the military and they tell me that 
the figures on nraintcnancc of that en- 
gine are very fine." 


Kecuiiimcmhilioiis are based on appraisal 

third on' last. French entries would be pow- 
ered by Bristol Oqihcus medium-thrust jet. 
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Army AviationBuying Fight Looms 

Revamping of service’s R&D setup indicates trend 
toward control of its aircraft procurement program. 


By Claude Wilze 

U. S. Army has teor|anized its re- 
search and development setup in what 
may be the first step to increased con- 
trol over its aircraft development and 
production contracts. 

Army aviation contracts now are sup- 
ervised by the Air Force, sen’ing as 
procurement agent for the Arms'. 

► Army View— Immediate purpose of its 
R&D reorganization, according to the 
Army, is to insure centralized control 
and direction of all programs. The 
job has been given to Lt. Gen. Lyman 
L. Lemnitzer, Deputv Chief of Staff 
for Plans and Research, who will hold 
full responsibility for planning, gen- 
eral direction and supervision of all 
Army R&D. 

The relation between the shift in con- 
trol over development and aircraft pro- 
curement is remote at the present time. 
There is no denying, however, that top 
Army aviation riien are less than happy 
with the present system. Thev feel their 
operation is handicapped by the fact 
that Army development and procure- 
ment money is channeled to the con- 
tractor by the Air Force. 

USAF, they gripe in private, rests its 
main interest in hig bombers and fast 
fighters. Result; Lightplanc. helicopter 
and convertiplane projects are step- 
children in Air Materiel Command's 
nursery. 

► End of 'Off-the-Shelf’-There are 
high-ranking Army officers who feel it 

reach the point— possibly within a cou- 
ple of years— where the service will have 
to buy its own aeronautical develop- 
ment and pick out the producers of its 
hardware. 

This will mean an end to the tradi- 
tional ‘'off-the-shelf’ procurement pol- 

The theory has been that the Army 
would buy lishtplancs and helicopters 
already in production, much as thev buv 
trucks from the automobile indushy. 

That the theory has not worked has 
been evident, illustrated with some 
gusto last spring at a meeting in St. 
Louis. Here the Army assembled its 
helicopter manufacturers and told them 
bluntly that the entire rotary-wing pro- 
gram is being jeopardized by the high 
costs involved. 

► Industry View— Army called on the 
industry to develop better transmissions, 
rotor blades, engines and other com- 
ponents. It demanded long serviceabil- 
ity in “off-the-shelf" airaaft, but has 
no money or direct contact to provide 


funds for development of such compo- 

“It is a good idea for the Army to 
tell us what is wrong," says one indus- 
try spokesman, "but until they are 
ready to fill out a check as part of an 
R&C> program they are going to have 
to accept advances at the rate at which 
we can afford to make them." 

The past year has seen a substantial 
expansion o^ Army aviation facilities. 
Top important installations at present 

• Camp Rucker, Ala,, is the new home 
of the Army’s aviation school and the 
board responsible for testing aircraft. A 
major growth of this installation is an- 
ticipated, but Army spokesmen empha- 
size that most of the uork to be done 
involves adaptation of the existing 
facility, which was built for tank repair 
projects. 

• Fort Sill, Okla., Fort Riley, Kan., are 
the bases where the Army will activate 
its cargo aitaaft units. Both crew and 
unit training will take place at these 
camps as personnel and equipment are 
piroared to go into the field. 

• Fort Eustis, Va., home of the world’s 
first military heliport, will provide 
training for Army aviation maintenance 
personnel. Activity here will increase as 

• Fort Huachuca, Ariz.. is the Army 
electronics pros'ing ground, home of 
the aviation signal center. 

While the physical facilities have 
grown. Army Transportation Corps has 
expanded its staff of aeronautical ex- 

► Ultimate Goal- Army spokesmen, cau- 
tious about discussing future plans, em- 
phasize they have no intention of dupli- 
cating aeronautical research facilities 
already available at Wright Air Develop- 
ment Center, in the industry and at 
universities. But the ultimate goal ap- 
pears clear; Within a couple of years. 
Army hopes to have the manpower and 
skill and administrative staff available 
so that it can administer its own aero- 
nautical program. 

There are recognized stumbling 
blocks in the path. .An obvious one is 
Defense Department policy calling for 
unification in procurement. Another is 
the congressional abhorrence of any- 
thing that looks remotely like duplica- 

However, a logical first step, lent em- 
])hasis bv today’s problems with “off- 
the-shelf’ helicopters, the demand for 
faster progress in the field of converti- 
planes and the Army's interest in cargo 
.aircraft, might well be to give the Army 


greater autonomy in aviation research 
and development. 

► More R&D Next Year?- Speculation 
along these lines is taboo in Army cir- 
cles at present, but there arc indications 
that tlie fiscal 1956 budget will call for 
a larger R&D program. 

For the present, handling of this 
money probably will continue to be 
supervised bv the Transportation Corps, 
working with its stipulated agents in the 
Air Research and Dcs'elopment Com- 
mand of USAF. 

Honever, for the long haul, indica- 
tions are that the Army will find it nec- 
essary to pursue its onn causes in avia- 
tion. Centralization of control over all 
R&D in the Office of the Deputy Chief 
of Staff for Flans and Research, put in 
effect on the ese of the new year, lifts 
this activity to a new les'cl in Army or- 
gan iration. 

It also may indicate a future closer 
liaison betucen the aviation industry 
and the fastest-grow ing p.irt of the mili- 
tars' market. 

► Consolidation— Army spokesmen deny 
the reoreanization means any change in 
the traditional autonomy of the indi- 
\idiia1 branches over their own R&D 
rirograms. TTic mos'c consolidates in 
T.cmnitzcr's office functions that were 
held bv the Depuh' Chief of Staff for 
logistics and the Assistant Chiefs of 
Staff for Personnel and Operations. 

But it is the measure of performance 
that counts- On the R&D put into nesv 
weapons, the Arrov savs. this measure 
still svill be judged bs' the technical serv- 
ices. Thus. Ordnance will not lose its 
control over the parenthood of nesv 
missiles. At the same time. Lemnitzer’s 
office will have an opportunity to cor- 
relate pure research when it can be ap- 
plied to more than one branch of the 

Armr 's shuffle in the field of R&D 
has been hailed as a victors' for the sci- 
entists who have been fighting for better 
planning and mote freedom. Main 
gripe here was that the R&D effort was 
prettv well scattered- It involved-de- 
pending on the project-personnel, op- 
erations and logistics sertions of the 

► ‘Straight Line Conunand’— Manv rec- 
ommendations were made by the Ad- 
\-isory Committee on Army Organiza- 
tion, scientists, industrialists and the 
Armv Secretary’s ad hoc committee. All 
of them called for more efficient use of 
scientists and the Armv is convinced 
that the reorganization will result in 

"A .straight line command was 
needed." a top official told Aviation 
Wfek. "and that meant a three-star 
general who would be responsible for 
the whole program. We hope now that 
we have eliminated past controversy bv 
cutting R&D administration down to 
one staff." 
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Design Changes Make F-102 Supersonic 


Kalf-a-dozcn design changes, built 
around more power, less drag and lower 
weiglit, make Convair's YF-102A delta- 
winged interceptor supersonic in level 
flight. 

On its second flight, made at Ed- 
wards AFB Dec. 21, the big plane 
passed tlirough the Macli 1 mark in 
a climb to 15,000 ft. At that altitude, 
Convair engineering test pilot Richard 
Johnson leveled out and accelerated 
further into the supersonic range. 

He reported no buffeting and good 
control characteristics through the 
transonic range. 

These first photos of tlie modified 
airplane, which was built in 117 work- 
ing days after completion of engineer- 
ing, detail some of the layout changes. 
(Other YF-102A pictures are on p. 9.) 
► Newer Look— From needle nose to 
blistered tail, the YF-102A is new in 
aerodynamic detail. The nose has been 
lengthened and apparently drooped a 
little further to give better visibility 
over the radome at high angles of at- 
tack. 

• Canopy has been redesigned to take 
out the side bulges; it now features a 
near-flat side panel and layout similar 
to the canopy on Convair's F2Y Sea 
Dart. Below the canopy, new air inlets 
feed the bigger Pratt & Whitney J57 
turbojet, rated at 16,000 Ib. thrust with 
afterburner on, 

• Wing leading edge has been cam- 
bered to improve lift characteristics of 
the very thin airfoil; the camber stops 
just short of the tip and the transition 
from it to the unmodified tip section 
gives an "upswept" wingtip. 

• Two huge fairings jut aft at each 
side of the tailpipe exit, presumably to 
fill in the channel section between 


wing, fuselage and vertical tail and thus 
delay flow breakaway. This is a stand- 
ard stratagem to increase critical Mach 
number by a few hundredths. 


Work on the delta-winged inter- 
ceptor is done at the San Diego plant 
of Convair division of General Dynam- 
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P6M Role: Jet Seaplane Strike Force 


Martin Aircraft list week unveiled the 
XP6M-1 ScaMastcr. its four-jet seaplane, 
and labeled it the prime weapon carrier 
of a “new concept in naval warfare”— 
the Seaplane Striking Force. 

Primary missions of the ScaMasterare 
ininelaying and photo-reconnaissance, 
according to Navy-appt<wcd data re- 
leased rvrtli announcement that the first 
XP6M-1 has been completed and will 
fly this spring. Howescr. the aircraft 
also was described as an attack seaplane 
and it was made cleat that its 50,000-!b. 
payload could be used to carry anything 
—including bombs. 

► 600-Mph. Class— Powered by four Al- 
lison 171 jet engines, the sweptwing fly- 
ing boat will cruise at 40,000 ft- at 
si>eeds of more than 600 mph. This, 


Martin said, is petfoimiincc without use 
of aftetbumers, which ate designed only 
to help get the aircraft off the svater. 

No figures are available on the size of 
the SeaMaster, except for the fact that 
the high T-shaped tail assembly towers 
nearly 34 ft. above the ground. The hull 
is slcirdet and was designed to help the 
aircraft perform as well as land-based 
planes in the same category. 

lire engines, producing 9,500 lb. 
thrrjst each, are mounted in pairs at the 
top of the wing near the root. The in- 
take ducts are rectangular, designed to 
eliminate spray problems as much as 
possible. Fuel tanks ate sealed in the 
wings, which have plastic floats at each 
end to support and balance the aircraft 
in the water. 


► MReetive ASW Weapon - The 
XP6\t-l ivill be able to remain in opera- 
tion fnr long periods, flying or afloat, 
and can operate in Sea-State 3, where 
the waves average six feet high. This 
indicates that the SeaMaster can operate 
in open seas 85 to 90% of the time. 

Citing recent statements by Navy 
Secretary Charles S. Thomas and Assist- 
ant Secretary James H. Smith, Jr., in 
which they sasv no limit to the potential 
size and utility of seaplanes, Martin 
said the SeaMaster is "the most effec- 
tive aerial weapon ever developed" to 
fight the submarine and lay mines to 
harass enemy shipping. 

The aircraft is equipped with a water- 
tight rotary door in its belly, capable of 
carrying mine stores, a camera pod or 


AVIATION WEEK. 


10, 1955 



AVIATION WEEK, 


10, 1955 



P6M Airliner? 

Maitin Aircraft sees good com- 
mercial possibilities in its jet- 
powered P6M SeaMastcr. 

The Martin company has a de- 
sign available for a transport version 
of the new jet seaplane, according 
to Jess W. Sweetser, vice-president 

“If the Navy wants a transport 

ready to build it. The same aircraft 
would have commercial applie.i- 
tion." 

Payload of the P6M is 30,000 
lb- It is powered by four Allison 
J71 ciifines. 


other weapons. Whatever the load, it 
can be installed inside the door and ex- 
posed by turning the entire mechanism 
over. Loading is easiest while the plane 
is on the beach but can be accomplished 
at sea, through a hatch in the roof of 
Ihe hull 

► Special Dock-The Seaplane Striking 
Force concept calls for a team consist- 
ing of tenders, tankers, ammunition 
ships and the aircraft. Martin disclosed 
that it is building an air-transportable 
dry dock and servicing dock fecilities for 
seaplanes that will be ready for deliven' 
to the Navy with the first test article in 
the P6M family. 

Tire company already has built a 
portable dock tliat will permit servicing 
of the aircraft without beaching. When 
it is liauled from the water, the Sea- 
Master will be dragged from the water 
on a detachable landing gear equipped 
with floats to facilitate fastening it to 
the hull. 

High perfomiance of the SeaMaster 
-Martin says, "We don’t take a back 
seat to anv land-based aircraft in load, 
speed or range’’— is made possible, ac- 
cording to its designers, by the liigh- 
tlirust engines and aerodynamic ad- 
vances- Tlic takeoff run is less tlian 
that of a land-based aircraft of equiv- 
alent size, Martin claims. 

► Five-Man Crew— In wartime, enthu- 
siasts say, the Seaplane Striking Force 
will complement and strengthen U. S. 
aitpower in many areas where we lack 
sufficient land-based striking forces. 
The dispersion of these forces it is held, 
would make it nearly impossible for an 
enemy to defend i^if against all at- 

Tlic new seaplane canies a crew of 
five men, including pilot, co-pilot, navi- 
gator-minelayer, radio operator and 
armament defense operator. Only vis- 
ible armament is a tail turret. There is 
3 radome in tire bow with a radar scan- 

In flight, the plane can be pressured 


to 21,000 ft. against a true altitude ot 

50.000 ft. 'I'hcrc is a pressure lock for 
access to unpressutized areas during 
flight. 

► Crew Trolley— In addition to the pilot 
compartment, upper part of the hull 
contains a flight ilcck for the crew and 
an entrance where anchor gear is stored. 

Under the deck, tlic SeaMaster lias 
an electronic and electrical compart- 
ment, the pressurized area and the 
mine bay. This compartment includes 
a portion of the main wing in the upper 
section, fuel tanks, air-conditioning and 
anti-icing equipment and tracks with 
a small trolley on which crew members 
can |)ull thcnisehcs back and forth 
above the stores. 

Back of the mine bay and under the 
hatch on top of the hull is the mine- 
loading compartment. Back of this are 
more electronic gear and an auxiliary 
poaerplant- 

Hyilroflaps, similar to those on the 
Martin P5M Marlin, are on both sides 
of the hull afterbody. Opened to- 
gether, they serve as a brake; opened 
separately, they act as rudders to steer 
the aircraft on the water. 

Kngine overhaul and replacement will 
be petfomicd through hinged panels 
that can be swung aside rot mainte- 
nance work while the plane is on the 
ground or afloat. Tliete are emergency 
est-ape facilities for the crew. 

MATS ’54 Record: 

10.000 Oversea Trips 

Military Air Transport Service flew 
about 1,5 billion passcngct-miles, 100 
million patient-miles and 500 million 
ton-miles across 110,000 miles of global 
air routes during 1954. 



• Pacific, Aircraft from this division 
crossed the Pacific 5,810 times carrying 
approximately 250,000 passengers and 
patients and 53,600 tons of cargo and 

MATS claims an unofficial record of 
9 hr. 9 min- in a C-97 on the Tokyo- 
Honolulu flight, an average speed of 
423 mph. across the 3,867-mi. distance. 

• Atlantic Approximately 4,000 trips 
were made across the Atlantic carrying 
about a quarter-million passengers and 
49,300 tons of cargo, 

• Continental. This division airlifted 
about 90,000 passengers and patients 
and carried 8,476 tons of high priority 
cargo and mail. 

"MATS not only canied out its 
peacetime support of the armed forces," 
Lt. Gen. Jos^h Smith, the service’s 
commander, said, "but also gained in- 
valuable training in its wartime job of 
providing strategic airlift for the entire 
Department of Defense.’’ 

In addition to its transport duties. 


MATS ferry pilots delivered 6,900 air- 
craft throughout the world in 1954. 

Longest aerial mercy mission in 
MATS history was the air evacuation 
of 500 French troops wounded in the 
fighting at Dienbienphu in Indo-China. 
Tne wounded were flown three quarters 
of tlie way around the world in Opera- 
tion Wounded Warrior. 

House Group Asks 
Probe of Subcontracts 

A thorougli congressional review of 
Defense subcontracting policies "in 
view of the wide area of controversy 
arising from both the direct subcon- 
tracting questions and the alleged 
effects of the weapons system concept" 
is called for in the annual report of the 
House Small Business Committee. 

Utilization of goverament-owned 
facilities and equipment and adminis- 
tration of contracts awarded under tlic 
weapems system should be emphasized 
in the investigation, the committee said. 

Other points made; 

• "It is increasingly apparent that 
questionable or inadequate statistics 
have seriously hamper^ the proper 
evaluation ... of how smaller producers 
fare in tlie defense program." Many 
procufCinent offices "regard a procure- 
ment as ’suitable’ for performance bv 
small business onlv if the contract has. 
in fact, been awarded to a small firm.’’ 

• Issuance of reports listing the volume 
of contracts to the 100 largest military 
prime contractors sliould be re-insti- 
tuted. 

• Purcliasing policies should be ex- 
amined by Congress to determine 
wlicther the luigc volume of negotiated 
contracting is warranted. 

U. S. Sets Aircraft 
Export, Import Fees 

A new schedule of fees for the licens- 
ing of aircraft exports and imports will 
go in effect Apr. 1 , according to tlie 
Department of State. The fees apply to 
aircraft classified as implements oi war. 

The schedule provides for a variable 
charge ranging from $1 for a licensed 
shipment of $100, to $80 for a licensed 
shipment of $100,000 and over. For 
shipments valued at less than $100, no 
license is required. 

Aircraft firms can submit fees witli 
each application for a license. It is 
possible. State Department says, for 
regular exporters subject to the muni- 
tions regulation to make advance pay- 
ments to cover expected charges over a 
period of six months Or less. 

Tire licenses are administered by the 
Office of Munitions Control, Depart- 
ment of State, Wasliington 25, D. C. 
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DESIGNED AND MANUFACTURED TO EXACTING SPECIFICATIONS 



DESIfiNUS AND HANUFAeTUIEKS OF HYOKAVUC, PNEUMATIC IM FUEL CONTROLS 








An American evaluation of flush ap- 
proach lights, a Dutch development al- 
ready in use in The Netherlands and 
Denmark, will be canied out this year 
as a joint project of the U. S. Ait Force 
and Civil Aeronautics Administration. 

Tliere is some hope, particularly in 
commercial aviation, that the tests will 
result in adoption of the flush light and 
final resolution of the long controversy 
between military and civilian pilots over 
approach light configurations. 

► Five-Group Test— Installation of the 
system will be complete by spring, and 
the evaluation report should be ready 
by early fall of this year. 

In addition to CAA and USAF 
pilots, the device will be tested by 
repreiientatives of the Air Transport 
Assn,, the Air Line Pilots Assn, and 
individual airlines. Site of the installa- 
tion has not been selected. 

CAA’s present technical standard 
order on approach lighting is only a 
few months old (Aviation Week Sept. 
27. p. 99). 

It provides for two configurations: 

• Ty^ A, initially developed by the 
British and accepted as an international 
standard, has a ?,000-ft. centerline of 
white bar lights leading to the end of 
the runway. There is a crossbar 1,000 
ft. from the end of the runway, marked 
by a green threshold bar. This is the 
ALPA-ATA centerline system. 

• Type B, a USAF configuration, has 
only 2,000 ft. of centerline lights, in 
red instead of white. They stop 1,000 
ft. from the end of the runwav wifli a 
red crossbar. The final 1,000 ft. before 
reaching the runway is clear and called 
the “overrun area,” marked on the 
right bv a single line of red lights and 
on the left by a triple row. 


► Airline Irritation— CAA's order pro- 
vides for Type A to be installed at civil 
airports and Type B where an overrun 
area is needed (airports shared with 
USAF). This type of installation re- 
mains a major source of irritation to 
airline pilots. 

USAF demands an overrun area for 
reasons accepted as sound by CAA: 

• Militaiy planes, particularly fighters, 
have poor forward visibility during 
landing and a single center line of lights 
frequently would be behind the nose 
of me aircraft. 

• Military planes, particularly jets, have 
a narrow range between the optimum 
approach speed and stalling speed, A 
slight error can result in undershooting 
the runway, and an area must be pro- 
vided where touchdown can be made 
without hitting an obstruction, 

• Military pilots, exposed to a greater 
calculated risk than commercial pilots, 
usually have less experience than pro- 
fessional transport pilots. 

• Military pilots of fighter planes are 
alone and lack the monitorship and aid 
of a co-pilot during the crucial ap- 
proach and landing. 

► ALFA ObjectiDns-The USAF over- 
run area is frowned upon by ALFA 
pilots as an unnecessary hazard fringed 
with something that approaches intel- 
lectual dishonesty. 

These men say USAF wants an extra 
1,000 ft. of clear space regardless of 
the runway’s length, whether the strip 
is 4,000 or 10,000 ft. long. An air- 
plane, they assert, can land within a 
certain number of feet of runway and 
there is no part of the performance 
characteristics that calls for 1,000 ft. to 
be added to that figure for all aircraft. 

According to CAA, the only reason 
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The appiic ^ 

diameter stainless sieei ana 
alloy tubing in industry have 
proven the wisdom of TMI’s 
eoneeulralioa on the "problem 
children" facing engineers and 
management. 

By combining a unique capac- 
ity to solve those problems with 
the ability to cold draw and 
shape tubing to split-hair toler- 
ances (to ,001" both l.D. and 
O.D.), TMI has earned the con- 
fidence of the most demanding 
customers! 

Since 1941, we’ve come up 
with the answers; meeting and 
surpassing those extra difficult 
production and delivery spe- 
cifications. Try TMI and see 
for yourself. 
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the overran area cannot have center 
lights, thereby meeting ALPA-ATA de- 
mands as well as the military require- 
ments, is that until tecciitly there has 
been no satisfactory flush light. 

► Dutch Solution— Now come the 
Dutch with the "Elfaka" runway light, 
a fixture encased in a box and buried 
in the ground with a longitudinal grate 
across the top. The light can be seen 
by an approaching pilot but the fixture 
offers no obstruction on the runway. 

Feeling is strong in AT A. ALPA and 
CAA circles that this hpe of fixture, 
installed in the 1,000-ft, overran area 
to provide a full 3,000-ft. centerline in 
the Type B installation, will be satis- 
factory to civil and USAF pilots. 

US.M’ spokesmen so far have re- 
served their opinion, pending this year’s 
tests, but indicate they will accept a 
flush light of the Elfaka tvpe if the 
overrun border lights are retained as 

► Current Confusion— Apart from the 
basic disagreement on approach light 
configuration, there are a number of 
border opinions and situations that 
add to current confusion on the sub- 
ject. 

One of these, possibly the most im- 
portant. is the U. S. Navy’s policy of 
installing a third type of approach light 
system at its air stations. Based on 
wide experience, long experimentation 


and the peculiarities of Navy flying, it 
has concluded that both Types A and 
B as approved by CAA are inadequate. 

ITrc Navy configuration provides a 
3,000-ft. centerline of red lights, a 
red crossbar 1,000 ft. from the run- 
way and a green threshold bar. In 
addition, however, there are 3,000 ft. 
of sloping white lights providing a 
funnel to the end of the runway. These 
ate equipped with angled bars’ of light 
situated so the pilot can tell by the pat- 
tern and color just what his position 
is on the glide path. 

When the pilot views the Navy ap- 
proach system from exactly on the 
tlircc-degree glide path, he sees a 
stmight line of lights leading to tlie 
touendorvn point. If he is below tlic 
glide patli, the lines will be broken b; 
bars that stick up above the line of 
lights. If he is above the glide path, 
the bars will angle inboard or below 
the line. In short, the svstem is de- 
signed to combine approach lights with 
a type of visual landing aid. 

► 'Christmas Tree’ System— Both civil- 
ian and USAF spokesmen criticize the 
Navy system, call it a "confusing 
Christmas tree" and dismiss tlie idea 
as one accepted and understood only 
by Navy pilots. 

Navy spokesmen say tlie system was 
perfected witli help from CAA experts, 
claim it is the only one providing alti- 


tude and glide path information, and 
point out that— like USAF— their pilots 
have some problems characteristic of 
aircraft designed for shipboard use. 

In addition, they say their philosophy 
is to keep the pilot out of trouble, not 
provide a special fecility for him if he 
gets in trouble. CAA’s stand on this is 
made clear in their technical standard 
order, wliicli lists the Nasw configura- 
tion as Tjtk C and forbids its installa- 
tion on civil airports. 

Present status of the Navy’s approach 
light system is that it is in use at 
Patuxent River, Md., will be installed at 
five otlicr naval air stations with fiscal 
1955 funds. In all, about 25 installa- 
tions are programmed. 

► Fund Control— Another imporbnt 
factor in the approach light controversy 
is the control over funds spent for 
C.AA-approvcd installations. 

'J ypt A lighting systems have been 
put in or progtammed by CAA at New- 
ark, Ft. Worth, San Francisco and Den- 

Type B systems, financed by mili- 
tary funds from USAh' and/or the 
National Guard, are in operation at 
Knoxville, Pittsburgh, Boston and Salt 
Lake City. 

All this construction has been since 
international acceptance of the cen- 
terline standard in 1952. 

Feeling among ALPA officials is that 
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The Cutler-Hammer 
Switch Bushing Seal 


What you should know 
about Cutler-Hammer 


What is it worth... 
15« or $1,500,000? 

The Cutler-Hammer Switch Bushing Seal coats less than 
a package of cigarettes. But that is certainly not the basis on 
which it was engineered ... or the bsisis on which it 
should be specified. Circumstances can make one single seal 
the most vital unit of an entire plane. Its real worth 
can only be measured by the cost of its possible failure. 
That was the standard to which the Cutler-Hammer 
Switch Bushing Seal was designed ... to give 
complete security every time. 
The Cutler-Hammer Bushing Seal does not require a 
definite spacing between the switch body and the panel for 
effectiveness. Its silicone element molded to a stainless 
steel cup flows under compression to positively close aU 
possible openings for leakage, including the keyway in the 
switch bushing. It is so secure that this seal can withstand 
more than 20 pounds per square inch of water pressure. 
Be sure you have complete information on Cutler-Hammer 
Switch Bushing Seals and Cutler-Hammer Sealed Lever 






for starting . . . 
for servicing . . . 
for testing . . . 
for towing . . . 

One compaeL seU-piopeUed, multi-purpose unit 
for aircraft and guided missiles. 

Designed and manufactured by Consolidated, 
this complete source of ground support power 
is now serving the United States Air Force. 
Navy and Marine Corps. 


This all-purpose unit con deliver all or any com* 



For individual ground service and testing re* 
quirements. Consolidated con supply these and 
numerous other proven units with the most ex- 
act power combinations needed, or will develop 
equipment to meet your most complex prob- 
lems in aircrait end guided missile support 
For further information, write 
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Type B will be prevalent within a few 
j'ears unless a new compromise is 

the Elfaha light or some modification 
of it. Reason: The military have more 
money to spend on approach lights 
than CAA is able to win from Congress 
in its annual appropriations. 

► Congressional Decision?— Bolstering 
Ihe USAF case, the airline pilots fear, 
is the nation’s need for stronger air 
defenses and the growing authenticity 
of the a^ument that more fields must 
be rcadicB for use by the Air Force in 
case of emergency. 

There is some talk in ALFA circles 
that the only sensible and enforceable 
program for standardization of approach 
lights must come from those who orig- 
inate funds-congressmen. This theorv 
u'ould have Congress centralize con- 
trol over all approach light expendi- 
tures in one agency empowered to carry 
out a unified program. 

Present U. S. situation is that about 
60 airports have non-standard approach 
lighting systems. A few of these-Wash- 
ington, NW York’s LaGuardia and Idle- 
wild. Indianapolis and Areata. Calif.— 
have slope line lights going back before 
1952 when flris was the CAA stand- 
ard. Tire slope line never was accepted 
by ATA or die airline pilots, who hold 
that slope lines are misleading, require 
too much interpretation to achieve both 
vertical and lateral control. 

In addition to the joint CAA-USAF 
c-valuation program for the flush light, 
the two agencies today are considering 
establishment of a joint committee to 
study the entire landing aid problem at 
joint-use airports. Given agreement on 
adoption of a flush light that will resolve 
the civil-military conflict in this area, 
it is highly possible that other differ- 
ences will be settled by joint action. 


WHAT'S NEW 


Telling the Market 

How to Pack It is 32-page illustrated 
booklet describing various styles and 
t^es of corrugatM boxes for a variety 
of products. Hinde & Dauche, San- 
dusky, Ohio. . . - Four-page bulletin 
1-100 describes new variable area flow- 
meter that combines installation sim- 
plicity of an orifice with constant 
pressure drop and linear signal output 
of the variable-area ^e. k^rite Devic- 
cnginecring, 1701 VValnut St., Philadel- 
phia 3. . . . Complete line of predsion 
instrument parts and mechanical com- 
ponents, including shafts, gears, collars, 
couplings, differentials, etc., is de- 
senbed in 64-page catalog. Complete 
tolerance specs are given, so engineer 


can prove out his design with these 
items and breadboard equipment. PIC 
Design Corp., 160 Atlantic Avc., Lyn- 
brook, h. I., N. Y. 

Fiberglass laminate parts produced 
for the aircraft industry by the Paul 
Omohundro Co. are described in iOus- 
trated brochure available from the firm, 
at Box 696, Paramount, Calif. . . . 
Properties and shapes of Teflon prod- 
ucts are described in 6-page folder pub- 
lished by Micromold Products Corp., 
11 Centre PI.. Yonkers. N. Y. . . . 
ABC’s of molded and extruded rubber 
and plasties ate covered in 1 6-page buy- 
ing guide available from General Tire 


& Rubber Co., Industrial Products 
Div., Wabash, Ind. . . . Ktmpeis ex- 
pandable polystyrene, a new mamable, 
expanded plastic, is described in 24- 
page bulletin C-^204 put out by the 
Koppers Co., Inc., Chemical Div., Kop- 
pers Bldg., Pittsburgh 19. 

Comprehensive reference file on the 
complete line of Morse cam clutches 
for indexing, overrunning and back- 
stopping operations, is contained in 
bulletins C 11-54 A, B, C, D, E. 
Write: Morse Chain Co., 7601 Central 
Avc., Detroit 10. . . . New manual 
shows how a single Di-Acro brake can 
be converted into a bar folder, tab 



This is NWL... 


a top aeronautics team engaged 

exclusively in aircraft equipment 

At NWL, Project Teams of experienced aircraft accessory personnel 
coordinate the combined skills of NWL design, development, pro- 
totype end quantity precision production to ossist you in producing 
odvonced type aircraft control systems and components. The NWL 
Teom offers you o complete package program— or any portion to fit 


0 


Your inquiry regarding NWL st 


NATIONAL WATER LIFT CO. | 

2220 PALMER AVE 
KALAMAZOO, MICH (CANS 
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More and more of today’s smart business- 
men are flying their own or company planes. 
They’ve taken to the air because they have 
to go places — with a speed and convenience 
entirely free of schedules. 

For quality and service you can depend on 
Esso Aviation Products — chosen by many 
leading airlines and aircraft and engine 
builders. 

There are over 600 Esso Dealer Airports 
ready to serve your private or company plane 
with a dependable line of high quality Esso 
Aviationfuels and lubricants.Products proved 
by over 44 years of actual flying. 

For extra convenience take along an Esso 


Credit Card. You and your company can 
charge lubrication, tire and battery services, 
landing fees, over-night storage in transit and 
minor emergency repairs. 

Look for the famous Esso Wings for qual- 
ity, service and convenience. 



26 


former, radius former, open end brake, 
standard brake, or box and pan brake. 
The 16-page illustrated manual is avail- 
able from O’Neil-lrwin Mfg. Co., 516 
Eighth Ave., Lake City, Minn. . . . 
Spotlight on Facilities, latest issue of 
Daco Doings, describes company’s ma- 
chine tools and facilities for design, 
tooling and production of high-pre- 
cision instruments. To get on Daco 
Doings mailing list, svritc Daco Ma- 
chine & Tool Co., 202 Tillaiy St., 
Brooklyn 1, N. Y. . . . Bulletin de- 
scribes new Tians-D-Mator, a standard 
imiltiple-station straight-line transfer 
machine which the user tools for his 
own use in light machining, forming, 
pressing, assemblv and inspection opera- 
tions. Write to'Fergnson Machine & 
Tool Co., Inc., Roller Gear Div., P. O. 
Box 191, St. Louis 21, 

Super Alloys is 24-page pamphlet 
describing liigli-sttength heat- and cor- 
rosion-resistant materials designed for 
use in critical parts of jet engines, turbo- 
superchargers, rockets and guided mis- 
siles. Available from Universal-Cyclops 
Steel Coip., Dept. 37, Bridgevillc, Rs. 
. . . American Metaseal Mfg. Corp.. 607 
63th St.. West New York, N, has 
|)ut out 8-page brochure describing im- 
pregnation of porous castings. , . .Ti- 
tanium foiL rolled to very dose toler- 
ances and thin gages, is described in 
Technical Data Bulletin 100 available 
from American Silver Co., Inc., 36-07 
Prince St., Flushing. N, Y. 


Publications Received 


author, a pioneer Canadian pilot and mem- 
ber of the Early Birds, has gathered between 
the covers of this 8x1 1 4-in. hook more than 
300 illustiations phis data and anecdotes 
coneeming Canada's aviation pioneers. He 
wrote, according to the flyleaf, “not merely 
to record the significant events of Canadian 
aviation, but to pay tribute to the forgotten 
flyers who flew by guess and by God or with 
calculating caution— for the sheer love of 

Imperial Oil, Ltd., wliich makes it possible 
to sell the book below cost. 

• Table of tbe Gamma Function for Com- 
plex Arguments-National Bureau of Stand- 
ards, Applied Mathematics Series 34-Order 
from Government Printing Office. Washing- 
ton 25, D. C. $2.00; 105 pp. Table of the 

makes this function as accessible to workers 

•Tute of’iSr/Ur-Edited bv John Dolim- 
Fub. by Pan-American NangaHon Service, 
I202I Ventura Blvd., North Hollywood. 
Calif. $2.00; 182 pp. Manual is an attempt 
to bring together in a convenient form all 
the regulations, Ians, and procedures that in 
one way or another affect the majority of 
pilots, both ill the air and on the ground. 
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Bell Builds Rocket Engine Knowhow 


By David A. Anderlon 

Buffalo, N. Y.— An aluminum-alloy 
rocket motor, which can be built quickly 
and cheaply from standard alloys, is a 
current higkwater mark of Bell Aircraft 
Corp.’s extensive rocket motor develop- 
ment program. 

Experimental aluminum-alloy units 
have been Bred with acid-JP-4 propel- 
lant combination for continuous runs 
of almost 10 minutes duration; indi- 


vidual motors have logged more than 
one hour— a long life under the rigorous 
conditions of rocket combustion. 

With 21 test cells in operation at 
their WhcatSeld plant, and a backlog 
of nrore than 16,000 individual motor 
tuns on acid-JP4, Bell’s liquid-rocket 
development effort is one of the coun- 
try's largest. 

► Motor Test— Highlight of a recent 
trip by Aviation rVeEK’s editors 
through Beil’s extensive farilities was 


a five-minute run on one of the alumi- 
num-alloy motors rated at about 
6,000-lb. thrust. 

The motor was mounted On a ^ical 
thrust-measuring stand in a reinforced 
concrete test cell. Control and instru- 
mentation harnesses tan behind a pro- 
tective shield into the adjacent control 
house and back to the instrumentation 

Inside the control room, the test engi- 
neer stood by the operator's panel, 
where he coul3 watch the performance 
of the motor through the thick bullet- 
proof glass windows set into the heavy 
walls. Behind him stood another engi- 
neering observer to watch the clock and 
other dials on the instrument panel. 

Two rubber-booted technicians 
stomped into the control room through 
the steel blast door, and dogged it 
closed. The siren began its warning 
ululation. The operator started the test 

► Smooth Operation— To the observer 
whose eats have been hardened to the 
tortured shriek of ragged combustion, to 
hard and explosis’c starts, the smooth- 
ness of the Bell unit was remarkahle. 

The start was positive; thrust built up 
rapidly but without the explosive be- 
ginning that is characteristic of so many 
motor tuns. Shock diamonds, the visible 
indication of supersonic Sow in the ex- 



AVIATION WEEK, Jo 


D, 1955 



haust jet, were incandescent yellow 
against the darker yellow of the flame; 
their position varied only once during 
the run, and that was when tlie mixture 
ratio was changed deliberately. 

For several noisy minutes the motor 
blasted in an unmodulated roar across 
the concrete apron behind the test ceU; 
its noise was deafening even throu^ 
the thick protective walls around me 
control room. 

Behind the engineer controlling the 
mn Stood anorfier engineer watching 
the clock. The hand swept toward shut- 
down time; at the mark, he tapped the 
test engineer, signaling for the shut- 
down. The propellant valves were 
closed. There was no flame regurgita- 
tion, no pulsing, no uneven combus- 
tion. The motor and the noise simply 
stopped. 

► Instrumentation— During the tun, re- 
mote instrumentation in one of two 
large control rooms was monitoring the 
many parameters of the test. All data 
were being fed through patchboards- 
like huge telephone switchboards- into 
Speedomax recorders, oscillographs and 
other test instrumentation. 

After the run, the test points of 60 
to 80 parametera are stored on IBM 


punch cards to add to me accumularing 
mountain of basic data on motors and 
propellants- When some engineer 
wants to find out die effects of mixture 
ratio change, or chamber pressure 
change, or wants to correlate data from 
similar runs, the punch cards are run 
through and he gets his data in minutes 
instead of days. 

Bell has two instrument and control 
rooms; walls of both are lined with 
Speedomax recorders and test equip- 
ment. Tliere are 60 units in the small 
room, and 120 in the laiget room, still 
being completed. 

Speedomax handles data that appears 
up to about SO cycles per second. Os- 
cillographs bracket the frequencies up 
to about 300 cps., and special instru- 
mentation developed at Bell records 
measurements up to 8,000 cps. 

Work load for the test cells and in- 
strumentation peaks at about 20 runs 
per day; the need for automatic record- 
ing and processing is obvious. 

► Bell Goals— One of the aims of the 
rocket program is a higher specific im- 
pulse, William M. Smith, Bell’s chief 
rocket engineer, told Aviation Week. 

(Specific impulse is the rocket engi- 
neer’s way of rating an engine; it is a 


number defining the pounds of thrust 
obtained in consuming one pound per 
second of propellants. Symbol for spe- 
cific iinpuhe is Ii,i units arc seconds. 
Specific impulse could also be con- 
sidered as the reciprocal of specific fuel 
consumption. Typical values for cunent 
rocket motors are above 200 sec., and 
as high as 230 sec.) 

Motors developed at Bell are running 
close to their practical efficiency limits 
now, so that new propellants are being 
investigated. 

Smith said that Bell was beginning 
to study fuels containing metal sus- 
|>ensions, in order to pick up some per- 

"■We’ve had no problems with com- 
bustion instability for the past year and 
a half," Smith said. 

► Motor Design— Typical rocket motors 
consist of three basic parts; an injector 
head, through which nie! and oxidizer 
ate fed to the motor, a cylindrical com- 
bustion chamber; and a convergent- 
divergent supersonic nozzle. 

An enormous amount of heat is gen- 
erated in a tiny volume, and produces 
the major problem in rocket motor de- 
sign; efficient cooling of the motor. 

There have been two solutions to the 
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ptoblem. The first is to let the motor 
bum uncooled, protected ^ a high- 
temperature-resistant liner, This is the 
solution generally adopted for solid- 
propellant motors where the thrust 
duration is a nutter of a few seconds, 
or for liquid-fuel motors of moderate 
performance. 

The second is to use the fuel as a 
coolant, by circulating it in a jacket 
around the combustion chambers and 
nozzle. This concept is called a “re- 
generative motor." 

► Bell Standard-The standard motor 
under test and continuing development 
at Beil is a single thrust chamber of 
regenerative design. The development 
of this kind of motor has gone through 
several stages, including the classical 
approach of tlie concentric-shell motor. 

Many rocket motors are designed 
with concentric shells. The body is 
formed of two high-strength steel (gen- 
erally a stainless alloy) cylinders sep- 
arated by a distance on the order of 
one-eighth of an inch. In this hollow 
space, fuel is circulated from the noz- 
zle toward tire head in order to cool 
the motor. 

Other structural variations have been 
tried at Bell and elsewhere, but the 
basic design is common to all: a com- 
bustion chamber, jacketed and cooled 
by one of the propellants. Most spe- 
cific design solutions remain classified. 

One of the most exciting current de- 
velopments in rocket motor design is 
the aluminum-alloy motor, credited to 
Har^ S. Myers and Joseph R. Piselli, 
section hcarj^ under Smith. Basically of 
regenerative lajout, the aluminum-alloy 
motor is radically simple-and highly 
classified. 

► Other Work-Smith says there is con- 
siderable variety in rocket motor de- 
velopment at Bell, in addition to 
production of complete powcrplants. It 
nas been reported (.Aviation Week 
Dec. 13, p. 11) that Bell is building 
rocket motors for the Army’s Nike sur- 
face-to-air missile. 

"Wc make our own v-aivcs, controls, 
regulators, turbine pumps, tanks and 
pressure vessels," Smith says, explain- 
ing that components for rocket power- 
plants have to be matched carefully to 
the particular engine. Few such items 
are production hardnare with any other 
manufacturer of equipment, so Bell is 
forced into building its own. 

In the case of researcli aircraft like 
the X-1, the powcrplants were devel- 
oped elsewhere to Bell specifications. 
On the X-1, X-IA, B and D, powerplant 
responsibility was given to Reaction 
Motors, Inc!; Bell set the requirements 
and after delivery, assumed the re- 
sponsibility for installation of the en- 
gine. 

On the X-2, a similar arrangement 
was made for the Curtiss-Wright throt- 
tlable engine. 


into ceramic-lined motors for USAF, 
Smith adds. In this development, a 
ceramic insert is used in the nozzle and 
as a chamber liner. 

“We have done some work on varia- 
ble-thrust engines, too,” says Smith, 
“But using a number of motors seems 
preferable in most applications." 

► Two Facilities-Bell does its rocket 
development at two facilities; Wheat- 
field pbnt, where tlie major research 
and development effort is centered, and 
the nearby Bell Test Center (USAF 
Plant No. 38) operated for the USAF. 

Wheatfield has 21 completed test 
cells, with four under construction. 
Most of the svork done there is on 
single components— a motor, a pump, a 
turbine-and falls into the category of 
research or development. 

Operations at the test center arc di- 
vided into two phases. The first is ac- 
ceptance testing of deliverable hardware, 
such as a complete missile or a complete 
powerplant system. This work is sepa- 
rate from the motor development work, 
and is administered by Bell’s Test Dept, 

Tire second phase is research and de- 
velopment on complete units, which is 
under Smiths jurisdiction. We can 


handle up to 50.000-lb. thrust at the 
test center," Smith says, "and maybe 
we could go to 100,000-lb. thrust. We 
hope to compete on large powcrplants 
in that thrust bracket.” 

► Research Section— Bell is doing a large 
amount of fundamental research in 
areas of possible application to rocket 
motor technology. About two-thirds of 
the work of the research section, under 
Thomas Reinhardt, is applicable to spe- 
cific projects; the remaining one-third is 
on independent contract. 

Research section is divided into three 
groups; materials and propellants, heat 
transfer and fluid mechanics, and com- 
bustion. 

Typical of tlie work of the section is 
an investigation of heat transfer by elec- 
trical analogy. A speciall); prepared 
paper with surface conductivity is used, 
and voltages are applied at points 
simulating transfer into a sliect of metal. 
Voltage distiibution and drop can be 
measured, and with analogy, heat trans- 
fer data can be obtained. 

Some work is going on in tlie in- 
vestigation of the fluid mechanics of 
fuel and oxidizer droplets; Bell scientists 
believe that if they know the mechanics 
of fuel-oxidizer mixing and combustion. 



McDonnell's New F-IOIA-And How It Grew 


Compartson of McDonnell Aircraft Corp.’s 
new F-IOIA Voodoo (top) with the XF-88 
Voodoo, from which it was developed, shows 
some of the major external cngineciiog 
cliaiigts in the two jeb, notably in the tail 
section and engine installatioa. Not so 
readily apparent is the stretch in fusebge: 
The F-IOIA is 67.4 ft. long, compared with 
the XF.88's approximate 55 ft Power has 
been greatly increased, the XF-88A having 
two 4,000-lb.-thrust Westinghouse J34s, 


while the latest Voodoo has two 10,000- 
lb,-thmst-class P&W JS7s. The XF-SSA, 
which first flew in 1948. was an entry in an 
Air Force longraogc penetcadon.class fighter 
competition for which the Lockheed XF-9Q 
and North American YF-93A also were 
built The project was canceled. McDormeU 
has more than $100 million in orders for the 
new atomic-weapon carrying F-IOIA and 
RF-IOIA, to be used by SAC (Aviation 
Week Nov. 29, p. 14 and p. 16). 
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they will be able eventually to shorten 
the combustion chamber of a rocket 

Currently, the quantity of rocket ai- 
gineering personnel at Bell has leveled 
off at a little more than 600. Working 
under Sniitli ate 177 engineers, 68 
designers, 315 technicians and 61 in 
supporting services. 

► Where To7— Smith said that the real 
future for rocket development lies in 
intercontinental and satcIUte vehicles, 
and that Bell has done more than just 
think about these future ysplications. 

I'he company’s rocket effort already 
has attract^ sonic attention because 
of the successful operation of tlicir en- 
gines in various missiles. 

Their future growth in the rocket 
powerplant field seems assured, and 
will undoubtedly be built on the strong 
foundation of 10 years' experience with 
a variety of rocket propellant combina- 
tions, including alcohol-oxygen, hydro- 
gen peroxide-hydrazine, chlorine tri- 
fluoride-hydrazine, and acid-JP-4. 


THRUST & DRAG 


Once in a great while, an aviation 
book comes along that is must reading 
for every enthusiast, for every engineer, 
for eveiy pilot who flew in World War 
II. Suefe a book is Hans Mueller's “First 
and Last I Flew for the Fuehcr Because 
Flying is My Life," 

Mueller is best remembered as tlie 
famed "Rolenase Raaser von Rothen- 
burg," leader of Roteuase Jagdstafl^el 
Drei, Terror of the B-17 formations. 
Mueller more than once found himself 
flying wing man to Eighth Air Force 
bombers. His knowledge of USAAF 
flying techniques developed his careful 
I'se of evasive tactics aird accounted for 
his siin-ival of the air war. 

Muel/er was that strange phenome- 
non, a Luftwaffe pilot who was a Nazi, 
who believed that the Russians and the 
Allies were equally determined to beat 
the Germans, and who was frequenflv 
afraid of his o^josition. Through the 

for the Fuehrer. He was never called to 
Adlershof or Berchtesgaden to advise 
on the progress of the war; in fact, if 
is doubtful that Hitler knew MucHcr 
f'om a hole in his headquarters. 

Mueller was decorated only hvicc, 
hath times by a general order which 
decorated everybody else in the Luft- 
waffe with the Knight’s Cross of the 
Iron Crass. Second Class, with Swords, 
Diamonds and Crossed Knacfciviirsfs. 

Orders were obeyed bv Mueller, but 
sometimes he questioned them. There 
were times when he suspected that 
maybe his wing commander was slip- 
ping a cable, but be never question^ 


tlie abib'ty of Hemnaiu: Goering. In 
fact, he rather liked the fat boy, and 
envied his position, his wealth, his 
chateaus, his cellars. 

By and large, Mueller was satisfied 
with the aitcraft he had to fly. He 
thought the Me-109 wasn’t a bad air- 
plane, and when somebody asked him 
if he’d like a squadron of Spitfires to 
fight with, he turned it down, saying 
vomething about maintenarree being a 
bit difficult under the circumstances. 

When the fall of Berlin seemed im- 
minent, and Goetferdammerung was 
being played in the wings, Mueller was 
stationed at an airbase neat the German 
capital- Having no wish to die with 


Hitler, and not earing whether he saw 
him again (remember that they had 
never been lormaily introduced) Muel- 
ler climbed into bis plane and took off 
for parts unknown, a little village in 
the Bavarian Alps near Garmischparts- 
miknown. 

Here in idyllic surroundings, he was 
on the point of starving to death when 
he wrote and successfully sold his 
memoirs. The thoughts that motivated 
him in his long journey through the 
torments of war and the triumphs of 
flight are best expressed in Mueller’s 
o«Ti words: 

“What the hell, it’s just another 
job."— DAA 
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EWCD’s Type D-649 linear ectuilor weighs 13.75 lbs., end operates 
with a stroke of at .35 inch per second under a working 
toad of 3400 lbs. normal tension and 8200 lbs. peak tension on a 
28 volt DC system. Maximum static load Is 18,730 lbs. It has a 
flexible shaft drive take-off, load limit switches, non-jamming 
end stops and a retraction stop that adjusts to within Vt inch. 
With minimum expense and delivery time EEMCO’s Type D-B49 can 
be supplied for various loads, lengths of stroke, rates of travel 
and other characterisUcs. 

EEMCO’sType D458 linear actuator for jet wing flaps weighs 8 lbs., 
3 oz.. has a stroke of 5.14" at .4" per second on 28 votl DC system 
under a normal load of 3000 lbs. Ultimate static load is 10,000 lbs. 
compression in fully extended position. Type 0458 hes non- 
jamming end stops, provision for power take-off or hand drive 
(right angle) and radio noise filter. Load, stroke, rate of travel 


A/eec/ QpeCfS/ 

LINEAR ACTUATORS? 


EEMCO can save you valuable development time and expense 
and speed the delivery of actuators by altering one of its many 
tested and proven linear models to fit your specific need. 

Shown here are a few of many EEMCO self-powered and remote- 
controlled mechanical linear actuators that have been designed, 
developed, tested and produced for various air frame manufacturers. 
There is a definite possibility that one of the actuators illustrated 
(or others not shown) can be adapted to your specific need as to 
load, length of stroke, rate of travel, or other characteristic. 


specific needs in a minimum of time. 

EEMCQ's Type 0-607 is a door actuator for transport aircraft which 
weighs 4.5 lbs. and has i stroke of 6.25 inches. Linear rata of 
travel Is .33" per second at the rated load of 450 lbs. compression. 
Ultimate static tension load is 7000 lbs. EEMCO’s Type D-607 has 
non-jamming end stops, adjustable travel-limit switches, radio 
noise filter and operates on a 28 volt DC system. 




EtMCO's Type R-129 is a stabilizer actuator for large jet fighters, 
it is a complete actuator assembly incorporating two motors, 
1/10 hp and 33 hp, opareting throu^ gear reductions to give a 
drive rale of 6/100" per second and 7/10" par second respectively 
to the screw Jack. Normal operating load Is 11,000 Ibs.i static 
load Is 80,000 lbs. The small motor operates almost continuously 
with automatic pilot, while the larger motor provides for manual 
pilot control at a higher rate of maneuvering. Type R-129 operates 
on 8 28 volt DC system, has overload and limit switches, radio 
noise filter, position indicator, non-jemming stops. Weight, 45 lbs. 


Illustrated at right Is a group of EEMCO actuators designed for 
aileron, elevator and trim tab controls. Powered by the EEMCO 
Universal Power Package they can be opereted singly or In groups 
to ecluate systems — a cowl flap for example. ITiese and many 
other custom designed EEMCO linear actuators can be adapted 
for specific purposes with a minimum of expense and delivery time. 


EEMCO’s flexible Universal Power Package drives single or multiple 
screw jack actuators, eiUier rotary or linear [some of which are 
illustrated at rl^t), with direct or flexible shaft connection for 
remote operation. This compact 333 lb. power package Is only 
713" X 43f," X 214" in size yet contains motor, radio noise filter, 
magnetic clutch and brake, reduction gear and auxiliary gears 
operating adjustable limit switches to control travel, light switches 
and position Indicator. Specifications can be changed to suit 


Designers and producers of 
motors, linear and rotary actuators. 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 




supply a linear actuator to fit your specifications 
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Alley cats find their' 


dark but 


liuoi'ic need 


■e and aircraft 1)1 


n udequiite volume of noise-free Mm sound for good 
) ing. Remler A550 has power of 

w 

existing amplifiers . . . delivers 40 watt 
of audio power into a 70 volt line. 

Variable low frequency roll-off a.ssures 



maximum intelligibility for voice 
:uts pQyy’ l for music. 70 volt line 


inouncenients. Automatically 


and location of ^ 


Interchangeable . . . dimem 


s great fiexihility in number 
^ E and adjustment of individual speaker 
sy locutioiis- 



identical with 


existing umplifiei-s. Outputs available for eun-ent (Jifb installation.s. 
Remler recommends full covei'age with up lo ^ small ij^^ speakers, 
for descriptive .specifications of complete systems, write — 



2101 Bryant Street • San Francisco 10, California ■ VAIencio 4-3435 
Washington, D. C.: Wyall Building 


‘Smear’ Camera Gives 
Highspeed Record 

■\ new tool for the research labora- 
tory studying the progressive action of 
explosives, shock waves, spark-discharges 
or tube Sashing, is an ultra-highspeed 
camera system recording time space 
data at a sweep speed of 5.46 mm. pet 
microsecond, with duration of 44 micto- 
seconds. 

Schlieten intetferometric effects may 
also be captured witli the equipment. 
A mirror rotating in a vacuum at se- 
lected speeds in the 24,000-50,000-n>m. 
range reflects the image onto the film, 
sweeping it across a vertical axis repre- 
senting space and a horizontal axis 
representing time, providing a "smear” 
recording of the transition of the test. 
I'iim size is 4x10 in. 

Synchronization between tlie camera 
and event to be recorded is bv an elec- 
tronic measuring unit producing a 
sharp, positive output pulse of approxi- 
mately 250-v, peak used for firing the 

Auxiliary features include a sec- 
ondary output pulse that can be used 
as an oscilloscope sweep trigger for 
recording transit-time measurements. 

Manufacturer of the synchronized 
streak camera (Model 168) is Beckman 
& Whitley, Inc., 985 San Carlos Ave., 
San Carlos. Calif. 
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MEMOITANDUM TO THE AVIATION INDUSTRY 


On March 14, 1955, AVIATION WEEK will publish "Airpower in 
the Age of Peril," the 22nd Annual "Inventory of Airpower" 
Edition. In this annual number which has gained world-wide 
readership, AVIATION WEEK editors will report on the story 
of the Aviation Industry's transition from the Korean crisis 
buildup to the solid Industrial and Military Airpower base 
necessary to meet the growing requirements of the new U. S. 
Defense Policy. "Air Power in the Age of Peril" is of vital 
importance to all those Aviation Management Men, Engineers, 
Military and Government Officials whose efforts and inter- 
ests are devoted to the expansion of civil and military 
aviation and the defense of our country. 

Editorial assignments have been made to 17 AVIATION WEEK 
editors for special reports and articles. Traveling sched- 
ules are presently in force and a voluminous amount of 
material is now in the process of oolleotion. In all, this 
outstanding issue will add to the record of usefulness of 
previous editions and establish new standards of factual 
presentation and reporting. 

For advertisers, the 22nd Annual "Inventory of Airpower" 
Edition offers 1955's most appropriate spot for your sales 
message. I heartily recommend its use to all Aviation Man- 
ufacturing Companies and Suppliers as an outstanding 1955 
editorial presentation. 


Sincerely, 
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1h* IfOOOrii C-H9 Flytng Boxcar rolled off the Fairchild prodwctlon line at Hagorstoimi# Mdf/ 




on ecAecfvfey and was accepted by the U. S. Air Force. Fairchild Is proud of the pilots/ crews and 



PRODUCTION 


Esna Official Tells . . . 


What’s Delaying Titanium Fastener Use 


* Wide application of the 
metal in locknuts waits on 
advances in metallurgy and 
manufacturing techniques. 


Titanium and is alloys someday will 
play 3 big pait in aircraft nuts and 
bolts, as [Key will in structural compo- 
nents of aircraft. But for some of the 
liardware the transition will have to be 
gradual, according to James Duke, prod- 
uct planning manager of Elastic Stop 
N'ut Corp. of America. 

Esna is producing prototype titan- 
ium alloy locknuts for evaluation pro- 
grams, Duke says, but wholesale use of 
these locknuts is well in the future, he 
believes. 

► Bolts First— Acceptable titanium al- 
loy bolts will come first, according to 
Duke, who indicates that aluminum 
and stainless steel nuts can be used 
with these bolts to provide substantial 
weight savings at reasonable cost. Ti- 
tanium locknuts will fake over when 
metallurgical development, availability 
and revised manurachrring methods 
watrant the switch. 

Duke outlined his views before the 
recent first National Symposium for Ti- 
tanium Standard Parts, sponsored bv 
the National Aircraft Standards Com- 
mittee of the Aircraft Industries Assn. 

► Weight Cuts, but When?— Since 
fasteners are used in large quantities 
in every type of aircraft, weight savings 
of the order of 500 to 2,000 lb. per 
plane can be achieved by substitution 
of titanium for steel fasteners, Duke 
cbims, 

"But.” he asks, "how and when will 
we reach a point where satisfactory ti- 
tanium (alloy) parts are available in 
quantify?” 

Esna’s program is now more than 
four years old. It has been concerned 
mainly with research aimed at deter- 
mining the basic qualities of titanium 
alloys for threaded fasteners, and at 
developing general production tech- 
niques for processing the alloys "as we 
know them today,” Duke says. 

The company’s research so far has 
resulted in the production of titanium 
alloy locknuts to AN specifications in 
experimental prototype forms, in quan- 
tities which permit customer evaluation 
programs- Esna is producing fixed 
and non-fixed self-locking nuts of the 



elastic insert type, the deflected beam 
type, and the elastic membrane type. 

► Some Findings— At the time the pro- 
gram started there were only two or 
three titanium alloys available, and 
these were in a very early stage of dc- 
rclopments. Esna was looking for a 
yield strength greater than 125,000 psi., 
and sufficient ductility to permit the 
torque setting operation for insert or 
beam-type configurations. Of the ma- 
terials studied, the RC-130B alloy came 
closest to Esna’s requirements. How- 
ever it has limitations, particularly from 
the manufacturing standpoint, Duke 
claims. He adds: 

"In early stages of our program 
results were inconsistent, due to varia- 
tions in the material received. To a 
certain degree this is still an impor- 
tant factor. We have obserxed age 


cracking, reduced fatigue strength, varia- 
tions in hardness, and lack of homo- 
geneity of material, in practically every 
lot of prototype nuts we have made. 

"We also find creep unpredictable. 
. . . Work we have done at room and 
elevated temperatures shows more study 
is requited to develop creep character- 
istics before we can be assured of com- 
pletely reliable fasteners. Relaxation 
curves ate mote desirable. 

It has been observed that titanium 
accelerates the corrosion of less-noble 
metals in composite fastenings and 
construction. This ought to be care- 
fully studied by the aircraft industry, 
since it is presumed titanium bolls 
and nuts will be used to fasten alumi- 
num as well as titanium and stainless 
steel structure. 

► Attack on Galling— “We have ob- 


AVIATION WEEK, Jo 


10. 1955 



THE 


FLUSH !ADF loop ANTENNA 



Ic’s the newest autommic radio compass for high speed aircraft. It’s the new Bendix* 
LPA-70A ADF antenna that is flush mounted, completely eliminating drag. 

Designed to be usable with present MN-62 compass or the future DFA-70, it provides equal 
or greater sensitivity than present day loops. 

Recessed mounting of the Antenna reduces precipitation static because there are no 
projections ... no exposed areas. 

Location of the Bendix Flush ADF Loop Antenna may be either 
on the top or lower surface of any aircraft. 

Now in production. Write to Bendix Radio, 

Baltimore 4 , Maryland. 

DIVISION OF BENDIX AVIATION CORPORATION • BALTIMORE 4, MARYLAND 



served large vaiiations in the thtoid 
fornt and over all petfoniiaitce of titan- 
ium (alloy) bolts from various soutees, 
nithougli there has been a notable int- 

E rovement in these eharactcristics 
tely," Duke says. "Bolt variations 
have 3 big influence on self-locking mit 
performance, and the effects ate exag- 
gerated in the case of titanium fasten- 
ers since galling and tc-nsc chaiactci- 
istics ate a direct function of the fit and 
finish of mating parts." 

Esna has done considerable study 
of the galKng problem. \Viih American 
Chemical Paint Co., it engaged in an 
extensive program to develop an ef- 
fective and permanent lubricant, which 
is a development by American of their 
L-698 lubricant for tlitcaded titanium 
parts. This is similar to a phospinitc 
stearate lubricant, and is permanent 
even when exposed to elevated tern- 
peiatures- 

Usc of this lubricant permits re-use 
of titanium alloy locknuts in accord- 
ance with applicable AN specifications, 
and smooths out the torque-tension 
relationships for fasteners employing 
titanium parts. 

► Manufacturing Problems— There is a 
close relationship between the design 
of a self-locking nut and the fabrication 
problems associated with making this 
nut in volume. Hard tools svith deep 
cuts under power are required for 
titanium alloy, resulting in a mit cycle 
time four times slower than that for 

A good portion of the cost of a ma- 
chined titanium alloy nut lies in the 
SCTap material removed, and so far this 
scrap has little or no resale value. So 
it would be desirable to start witli a 
forged and pierced nut blank which 
would require only finish-machining 
operations, Duke claims. 

Such a program will require long 
and expensive development and, if suc- 
cessful, will mean expensive outlays for 
tools and equipment. 

The manufacture of titanium alloy 
nuts from sheet metal also shows con- 
siderably OToroise as a means for reduc- 
ing cost. “Esna is beginning research in 
this field. 

► Heading Difficulty— Designs for an- 
chor nuts employing Esna's elastic 
membrane locking principle arc all of 
the two-piece type. At the present time 
the company has not worked out tech- 
niques for heading anchor mifs from 
titanium bar or wire. This will be a 
long and costly program. Duke savs. 
and fabrication now is on screw nia- 
chincs- 

Tlierc docs not appear to be much 
sense in processing a l-iii. round bar 
to produce a nut whose bodv is onh- 
i in. wide, though its lugs or riveting 
surfaces arc I in. wide. Tlie scrap loss 
would be more than 75%. .As small a 



AIRPORT DEPARTMENT 


ASSURE RESULTS OF 

UNIFORM EXCELLENCE 


Highly specialized work on Prait & Whitney 
Aircraft engines, such as rematching a new 
crankcase section or rcbarreling cylinders, 
must be done with special machine tools and 
factory methods. . . . The tools and methods at 
the Airport Department are assurance that 
major pans replacements are as excellent as 
when new, and arc properly installed. 
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IN CANADA-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


nut body as possible is machined ftoin 
bar stock, and welded, brazed or mated 
with a commercially pure titanium 
slicet metal base. 

Esna has had difficulty in fixing a 
titanium alloy nut body to a pure ti- 
tanium nut base. The alloys with 
which it is working do not lend them- 
selves readily to welding techniques, 
Duke says. 

lie sums up Esna’s current position 
this way: "We can produce and are 
producing titanium ahoy locknuts in 
small quantities for the much-needed 
in-ser\-ice evaluation by the aircraft in- 
dustry. There do not appear to be un- 
solvable problems connected with 
i|iuiitit\ manufacture by conventional 
means, but these practices result in un- 
desirable costs because of scrap loss, 
slow machine a'cles, and increased tool 
maintenance.” ' Two major obstacles, 
he says, are availability and cost, 

► Cort of Savings— Little more than a 
vear ago it was estimated that Esna 
alone could use nine times the cunent 
annual output of titanium alloys, if it 
were to consert only part of its present 
steel line to titanium. This problem 
obviously puts large-scale weight sav- 
ings from titanium alloy locknuts well 
into the future, Duke concludes. 

In a given bolted connection ap- 
proximately 75% the weight is due to 
the bolt, and 25% to the nut and wash- 
ers. The nut is by far the more com- 
plicated member, hence mote expensive 
to manufacture. It is also the portion 
of the fastener where the fmtential 
weight saving is least. So while it seems 
very desirable to change the bolt ma- 
terial from steel to titanium alloy, the 
economics of switching to titanium 
alloy nuts, under present conditions, 
needs further studv. Duke maintains. 

"For an illustration," he says, "con- 
sider the common No. 10 size steel 
hex nut. One million pieces of this 
nut weigh about 5,000 lb. If this one 
million pieces were converted directly 
to titanium, the weight would be about 
3,000 lb.— a weight saving of 2,000 lb. 
The one million steel nuts would cost 
about S9,000, including a material cost 
of approximatelv $1,400. 

‘‘The same million nuts in titanium 
would cost, for material alone, in ex- 
cess of $160,000, . . . On material cost 
alone, we would be increasing cost by 
about $80 per pound of wei^t saved. 
TTris figure would be at least doubled 
by slower machine cycles and increased 
tool costs, ... So we can estimate the 
weight savings would actually cost a 
minimum of $200 a pound. 

"We find it hard to believe that 
such fantastic costs will be acceptable 
for production aircraft, and so again 
it would appear that quantity utiliza- 
tion of titanium (alloy) locknuts is in 
the future. We have said this must 
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SPirsjS UIKE “BI-AZES”- 

so Radiography checks each one 



Radiograph of oil scavenger rotor in variable 
displacement pump for aircraft hydraulic systems. 


Radiography... 


"Blazes” is not the word — but suggests the 
maker's shorter expression for the rate at which 
this rotor spins. Fact is, rpms are so high that the 
soundness of the casting is important in terms of 
safety as well as serviceability. 

So radiography goes to work and plays its 
unique part. With no damage to the product, 
radiography looks inside the part and checks each 
rotor's structure. Only flawless parts will meet 
the strict requirements of service. 

Proving soundness with x-rays has become com- 
mon practice with more and more suppliers of 
quality castings. They know it helps build repu- 
tations for delivering only good work. 

If you’d like details on how radiography can 
improve your operations, get in touch with your 
x-ray dealer — or write us for a free copy of 
‘‘Radiography as a Foundry Tool.” 

EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N. V. 
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another important example of Photography at Work 





A RqC/qH JtloE FOR 
ELECTRONIC UNIT! 


Wh.. you*re building a guided missile, you have to 
6nd a way to protect from terrific vibration and shock 
the sensitive resistors, capacitors, vacuum tubes, and transistors 
that make up the electronic circuit— the '^brains*' 
of the giant projectile. 
Let Doeieam Corporation, Boston, Mass., tell you 
why they choose Nopco Lockfoam for this important task, 
Says Doeieam : “The electronic parts, firmly bound 
in this light-weight plastic, withstand tests 
of vibration in 3 planes from 0 to 500 cycles per second 
at 10 C and shocks of 50 C, The advantages of 
Lockfoam in such electronic airborne applications are its 
light weight, inherent strength, and its ability to 
grip the electronic components firmly enough to protect 
them from vibration and shock and yet gently 
enough not to crush them.” 
Pius, of course, ease of assembly; the liquid 
Lockfoam is simply poured into a mold which contains 
the electronic circuit, and hardens around it. 
Each of Lockfoam's 50 different formulations 
is highly consistent and reproducible. Perhaps the 
rare combination of properties of tliis versatile 
plastic can help with some product you have 
mind. Write today for the Nopco Lockfoam booklet. 

Nopco Chemical Co., Plastics Division, 
148 Slier St., Harrison, N, J. 

< 35 ) 
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await greater availability of titanium 
alloys, and now we add that it must 
aw.iit development of better and less 
expensive alloys, a scrap ;ecovery proc- 
ess, and faster production mCtiiods 
which produce less scrap." 

► Uses Proposed— During the period 
when titanium alloy bolts are available 
at moderately high costs but titanium 
alloy nuts arc not, high-sttength alumi- 
num and silver-plated stainless steel 
nuts are satisfactory substitutes. 

For the lower-tcmpcrature applic.i- 
tions it seems doubtful at this time 
whether titanium nuts will ever meas- 
ure up to the weight saving potential 
of aluminum ,it comparable costs and 
strength levels. 

Duke proposes consideration of 
weight-saving programs built around 
titanium bolts with aluminum and 
stainless steel mrts. The average bolt 
weight saving should be about 50?^. 
For the lower temperatures, a high- 
strength alumimim nut should save 
70%, or approximatch- another 20% 
of total fastener weight- This combina- 
tion. therefore, would reduce weight 
about 50%. he says. In the high- 
temperature categorv. a combination of 
titanium bolt and 12-point stainless 
steel nut should give about a 40% 
weight saving. 

A high strength alumimim nut is 
available capable of meeting the same 
tensile strength requirements a.s the 
.steel or titanium nut it replaces. It 
weighs 1.900 lb. Der million oicccs— a 
saving of 3.100 lb., compared to the 
No. 10 steel "lit. While *lic cost ncr 
pound of weight sa\cd with a titanium 
nut was found to be S200 minimum, 
with ainnhnnm the cost of a greater 
weight saving would be 60 cents per 
pound, Duke points out. 


“These aluminum nuts have demon- 
strated compatibility with titanium 
bolts," he says. "They ha\c already 
been used with titanium bolts by three 
major airframe manufacturers, and one 
of these has gathered considerable pro- 
duction assembly experience. Naturally 
this combination is restricted to struc- 
tuinl applications where temperature is 
not a serious foctor. lliis includes be- 
tween 90 and 95% of all fastening 
applications in current and projected 
man-carrying aircraft." 

TTrese aluminum nuts, meeting AN 
specifications for Steel nuts of the same 
tiircad size, arc made in sizes up to 
i in. Aborc this size. Esna suggests 
aluminum nuts with an ultimate 
strength of 90,000 psi. instead of the 
140,000 psi. required of equivalent steel 
nuts. "We believe the 90,000-psi. fig- 
ure to be entirely satisfactory for the 
shear applications wliich comprise 90 
to 95% of all airframe bolted connec- 
tions," Duke says. 

h'oi high-temperature upplications 
and where the joint is in tension, he 
says, a weight decrease from present 
practice can be obtained through use 
of 12-point nuts- 'niese would be 
silver-plated stainless steel parts, com- 
|iiitiblc with titanium bolts since the 
))iating appears to be sufficiently dur- 
able to prevent plating buildup and 
gailiiig on the bolt or nut threads. A 
weight saving of 40% can he obtained 
through the combination of titanium 
holh and siher-platcd stainless steel 
12-point locknuts, as compared to steel 
bolts with steel hex nuts. 

"Our own and airaaft industry tests 
show those aluminum and stainless nut 
types to have satisfactorv torque-tension 
relatioiisliins when used svitli titaninm 
bolts,” Duke concludes, —IS 



Air Force Honors Small Business Chief 


Keiiiiard Weddell, chief of the Air Force 
Office of Small Business (center) receives a 
commendaHcn for outstanding perfomiHiicc 
in conducting that service's program of 
bringing small fimis into the defense picture. 


Presenting the commendation is Brig, Gen, 
P. Gerrity, ,\ir Force director of procure- 
nient and production engineering (right). 
Watching presentation. Ll. Gen. B. L, 
Boatner. deputy chief of shifl. nmteticl. 
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buy experience 


e Probably the ouutanding characteristic 
ofTwin Coach Aircraft Division plants is the 
wide aircraft experience of its personnel. This experience 
extends to all levels of the organiaation— from executive 
. . . through supervision ... to production. 

This means that prime contractors can entrust 
tooting design and construction to Twin . . . can rely on 
Twin’s producing assemblies to specification, 
in quantity, on time. Modern facilities, modem 
equipment and experienced manpower make 
Twin Coach a dependable source for 
every type of major airframe assembly. 


IWIN COACH PRODUCTSi 









PRODUCTION BRIEFING 


► Guided Missiles Division, riiirchild 
Knginc & Aitplaiic Corp., has expanded 
its reinforced plastics dopatfnicnt by- 
leasing a new inant in Copiagiic, N. Y. 
Kacility will iiuike missile parts, classi- 
fied articles and special shipping con- 
tainers. . - - l''aitchild’s Stmtos Division 
has piitchascd militaiy rights to a num- 
ber of pneumatic controls and valves 
developed jointly by the company and 
Kendall Controls. Corp., Waltham, 
Mass., in addition to some Kendall basic 
Ijatcnts ,ind sirecific controls and valves- 

► Aircraft Engine Division, l-'otd Motor 
Co., Cicero, 111., plans to build four 
marc jet test cells costing sliglitly over 
SI. 5 million for production trials on J57 
engines. Firm now uses six cells, two 
for engineering tests. 

► Sur]>lHS military property disposal iii- 
fomiation is being disseminated by Pro- 
curement Information Center, Old Post 
Office Building. Washington 25, D, C. 
Center handles data coveting excess 
))ropcrty of all three services. 



► Accessory Products Cotp., maker of 
pressure regulators, \-a1ves, filters and 
related equipment, has opened an addi- 
tion la its Whittier, Calif., plant adding 
about 9,000 sq. ft. to existing area. 

► Dallas Airmotivc, Inc., Tc.x., lias re- 
ceived a large USAF engine overhaul 
contract entailing work on some 
P&WA R1850 engines, covering an 
eight-month period. With the new 



Today 


challenging assignments involving the so-called 
in supersonic and hypersonic flight. By helping to insure the 
success of tomorrow's revolutionary aircraft, you will have the 
opponunity to demonstrate your ability to the fullest. Excellent 
positions are now available foe the following; 


P. O. BOX ONE • BUFFALO 5, N.Y. 


Bell Aircraft is offering 
unlimited opportunities to structures 
engineers with creative ability. 
Bell's new approach to the fields of vertical 
takeoff, reconnaissance and fighter 
aircraft requires engineers with imagination. 
We are looking for the same type of engineers who 
10 years ago launched Bell on its pioneering program into 
supersonic and high altitude flight with such famous 
aircraft as the X-I, the X-2 and the 1650 m.p.h. X-lA. 


2 Prolect Structures Engineers 6 Structures Design Engineers 
3 Structures Research Engineers 12 Stress Analysts 
6 Structures lendmen 5 Weight Engineers 


Ac Bell, you receive top pay and liberal benefits including Life 
Insurance, Hospiializarion, Surgery, Paid Holidays, Sick Leave, 
Vacations and Educational assistance. 
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Research & Development 

To design the outstanding HTK-l 
and HOK'I helicopters, Kaman 
Aircraft has assembled a complete 
engineering stalT . . . men skilled in 
the ftdds of mechanical design, CISC' 
tronics and aerodynamics . . . men 
devoted to the research, development 
and production of electrO'mechanical, 
aerodynamic, electronic and mechani' 
cal d^ces and systems. 

Facilities 

Their work requires large plant fadti- 
ties, an impressive inventory of 
machine tools and technical 
equipment. 

Produefion 

Kaman's production capabilities, 
which utilize materiel from the 
smallest electronic part to presses of 
huge capacity, all contribute to 
Kaman Performance and . . . 

all are a part of 



FLETCHER 


contract, the firm will be ov«hauling 
about JOO engines monthly. At the 
present rate, the firm will overhaul 
about 3,500 powerplants this year, 
compared with 1,901 last year. The 
firm has expanded its facilities to more 
tlian 100,000 sq. ft. and employs 200 
overhaul technicians. 

► Grand Central Air Terminal, Glendale, 
Calif., is to be subdivided into light 
manufacturing sites under a plan de- 
veloped by Coordinated Construction, 
Inc., industrial developers and builders. 
Three phases will marl: the work, with 
the air terminal and modification 
center to continue operation until the 
last step is begun. 

► Lockheed Aircraft Service-Interna- 
tional, Inc., N. Y., has had existing 
contracts extended on an undisclosed 
number of military planes, a program 
going into 1955. Some of the work en- 
tails IRAN (inspect, repair as neces- 
sary), modification and routine mainte- 
nance of C-121, VT-29B, \W-2, RC- 
1 21 , T-29A and T-29B aircraft. 


► Wyle Laboratories, El Segundo, 
Calif,, is expanding its ait facilities for 
testing aircraft equipment. New equip- 
ment consists of a two-stage Worth- 
ington compressor driven by an 820-hp. 
electric synchronous motor having a 
continuous capacity airflow of 200 
Ib./min. at 250 psi. 


Aircraft Industry Gets 
New Navy Contracts 


Navy lias awarded a $2,465,821 con- 
tract to Edo Corp,, College Point, 
N. Y„ for research and development 
programs. 

Navy refused to disclose the work to 
be done by Edo. 

Other Navy contracts include the 
ft »l]t»\ving: 

l-hllco Corp.. Philadelphia, antennu and 
'• • '• '-i., Chic&sv. reoepreli and do- 

t Anpelea, nuxlllaxy 


Sier.ase. 


r Raplda, Iowa, 


hydrophono, S1&4.7S0. 


d dovolopment, $117, 8S0, 


t, Ino., Hloebam, Moos. 


eoatrol, $176,500. 


SIhoraky Ucllcopter Divi 
ci-aft Corp., Brldgroport, i. 
Inslriunont InatallatJcn, 1165,408. 
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precision 

production 

througli 

microlioning 


The eontrolled.abrading Microhoning process gives you 

• fosl, efficient, controlled stock removol— with o minimum of generoled heot 

.diametric size in tenths of thousandths of on inch 

Ihon that resulting from ony other merofshearing process. 

Microhoning obroins high production on ports of ony size or material— with monually- 


DESIGN AMD MANUFACTURING 


Far designing, tesTing cmd manufacturing precision parts, sub.ossemb1iet and complete 

service. Experimentol or production ports processed to your drowings and specificotions; 
or we wilt design and manufacture to meet your most rigid funcrionol specifications. 


MICRO-PRECISION INCORPORATED 
2205 Lee Street, Evonslon, Illinois • PAvis 6-6771 


MICROMATIC HONE CORPORATION 

1535 Gronde Viste Ave., Los Angeles 23, Colifornia * ANgelus 1-0309 


Micromotic's 25 years of experience— working with processing ond producrior 
neers— in developing equipment ond techniques for generating final occurs 


up for "short runs," Micromotic's Job Microhoning Deportment is at your service. 



Skllted personnel provide prompt action on rush jobs ond lend assistonce In research 
work. For conrract Microhoning of ony cylindricol or flat surfoces of ony size, your 
needs con be handled at: 

MICROMATIC HONE CORPORATION 

8100 Schoolcraft Ave., Detroit 38, Michigan • WEbster 3-7835 

MICROMATIC HONE CORPORATION 

1535 Grande Vista Ave., Los Angeles 23, California * ANgelus '-0309 


MICROMATIC HONE LIMITED 

330 Grand River Avenue, Brantford, Ontario, Conado * 33166 


MICRO M ATI C 


For complete engineertng, soles ond service of Microhoning mochines, tools, fixtures 
and abrasives, or further information concerning the Microhoning process, wrire or 
call our Detroit office. 


MICROHONING 



MICROMATIC HONE CORPORATION, 6100 SCHOOLCRAFT AVENUE, DETROIT 3 8, MICHIGAN 



^H/S' / ^UTO 


SUGGESTION OR TWO 
IN THE DESIGN STAGE 
can make the difference 


/ I 

I 

or THiS! 

On ' 



AIRCRAFT 

STRUCTURES 

ENGINEER 


CENTRAL L. I. LOCATION 


...SPERRY... 

GYROSCOPE CO. 

aiSHT BESEARCH DEBT. 

MACARTHUR FIELD 
RONKONKOMA, L. I.. N. Y. 


ELECTRICAL ENGINEER 

B.S. with major in electrical power 
plus two yeois or more experience 
in laboratory testing. Must be able 
to organize and conduct laboratory 
investigations in A.C. and D.C. sys. 
lems ior oiicroit. including in- 
verters. alternators and related 
components. Will direct lab tests 
and prepare engineering test re- 


MATERIAL S PROCESS ENGINEER 
METALLIC SANDWICH & SEALANTS 

6SM£ or equivalent with a mini- 
mum of 2 years experience in one 
of the following; 

Metallic Sandwich 
(Stress Background) 
Sealants (Fuel & Pressure 
Applications) 

to assist in material end process 
specification preparation, design 
applications and development, 
and testing of materials. 


NORTH AMERICAN AVIATION 

Columbus 16, Ohio 


USAF Contracts 

Following is s list of recent USAF 
contracts announced by Air Materiel 
Command. 





Batvvs RMcar«b & DevcI., FlushinS, tT. T. 
^ Mfs. * 'Enxr."cori>., "srogltlyn! 



The following contract awards were 



The following contract awards were 
recently announced by Rome Air Force 
Depot, GrifBss AFB, Rome, N. Y. 
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On time production of aircraft ... on time deliveries to customers . . . getting 
things done . . . that’s Canadair! 

The record is there... airliners, j'et fighters, jet trainers... Canadair has 
produced them all in quantit)'...and. on time! 

Plant capacity . . . e.xcelleut equipment, superb teams of engineering and 
production specialists, modern and enterprising management . . , these are 
the factors that make Canadair. 

That is why people who know say “You can count on Canadair" — your 
best recommendation in considering Canadair when buying military or 
commercial aircraft. 

C-u CANADAIR 

JgJ? -AI.CB.FT WBNUf*aU.EIS- 

LIMITED. MONTBIAl, CANADA 

A lubiidlorv of GEMEBAL DYNAMICS CORPORATION. N«w YaiB, N.Y. — Waihingtan, D.C. 
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Lockheed Increases 
Thermodynamics Staff 


with six protfttypes now In flight, Lockheed's Thermodynamics Department 
is expanding its staff to handle greatly increased research and development 
on future aircraft in commercial and military fields. 


Lockheed’s new icing tunnel, designed and installed to help handle the 



LOCKHEED 

AIRCRAFT CORPORATION 

BURBANK CALIFORNIA 







recently annou/c^bv OklXma Ci^ 
Air Materiel Area, Tinker AFB, Okla- 



ARDC Contracts 



' contracts liavi 
ntlv bv Headtii 
id Development 



■ APCO 




Explosive fuel tank 
fumes and excessive 
tank pressures eliminated 
in Douglas RB-66 

. Irccssory ProiliiclK C.orp. designs sijiiple tank purging 
regulator to help solve complex jitel problem. 


See next | 





Stable, safe fuel tank pressure maintained 
by APCO’s ligbt-weigbt regulator 


Often the most simple component designs 
arc the result t)f greatest study and research 
bv the supplier. Typical of Accessory 
i’roduets Coritoration regulator engineer- 
ing ability Is the simple fuel tank purging 
regulator produced for the Douglas Air- 
craft lUi-66 jet bomber. 
y Douglas aircraft requited an automatic 
pressure regulator for fuel tank purging 
that would allow 28 pounds per minute 
How yet maintain V4 psi t.ink pressure, plus 
ur minus Vk psi. Inlet pa-ssua-s between 
5 and 25 psi were to be supplied with 
ambient temperatures between -65' Fund 
+ IboT'. 1 lie line flow temperature range 
was from • 65°F to +200'F. 

> Normally a modulating type regulator 
would be employed ior such close toler- 
ance’s. but APCO engineering developed 
a rugged compaei off-on regulator u itli a 
slow actuating flapper t ahe that enables 
constant pressure contrul regardless of air- 
craft mancmering. All quaiifleation tests 
were met without exception a,' required by 
LISAF MlL-E-5272 as well as Douglas 
Aircraft requirements. (Sec performance 
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Note the almost straight Huw passage 

Alert young men 
with young ideas 
head APCO depts. 

Forever striving for simplification along 
with top pioduct pctformancc, Bill's engi- 
neering department has become iiidelv 
recognized in the industrs- for its unusual 
solutions to the fluid How and pressure 
ptublems created bv high speeds and ahi- 
ludes. Bill is typical of the young, pro- 
gressive-minded specialists, born into 
aciation, lobe found at Acee.ssorv Protlueis 
Corpiraiion. 


Perfonnance curve of AHCO tank purging 
large volume u'ith minimum pre.ssurc drop. 


Meet APCO's Chief Engineer, Bill Smith. 


■ APCO 


Douglas praises APCO design ability 



Rigid qualitv control applied 
to each regulator 


"Our cxi>ericiu'P ssilli .•Accessory 
PriiducU hai< liecn iimsi gralify- 
itig,” Bays (IlifT Slarr, tlhief Power 
Plant Mn^inrer, Duuislas .Aircraft, 
Long Rraeli. '•Their exceptional 
design ahilily and extra npplica- 
lion to the prohicni has nintle them 
verv tvell (|iialificd for our lank 
|iiirs:ing regidalor joh as well as 
the many other contracts lliej've 
fuiniled for ns.'’ 

APCO invites your 
complex jtressure 
regulator prohleins 

Accessory Products Engineering is [ur* 
licularly interested in regululor problems 
calling for unusual design ability. I luid 
control problems are our specialty. Write 
today or contact your APCO Sales Engi- 
neer to discuss vour pressure regulator or 
valve problcms- 


FREE CATALOG 
DESCRIBING 
APCO SERVICE 

APCO hos designed end monu- 
foclured hundreds of different 
Qtrcraff pressure regulators, 
valves and filters and allied 
components. Send for our free 
catalog covering many of our 
developments. 


APCO's extra rigid tests of the operating 
characteristics of every unit is your guar- 
antee of qu.tlitv. Customer requirements 
are doubled and rc-doublcd at the test 


stations to detect anv malfunctioning of 
the unit. Additional safely factors arc de- 
signed into even- APCO product Qier and 
aboie those required bv the customer. 


Pressure Mtegutaiors 

aeevsMorif prothieti* ror/t. 

ennineoring (U'sifin • • iiioinifm-liiriiig 

6U, ll n.t IVhillwr B/itf.. M fifnier. CalU- • OK/i-n! X.:t7 t7 



M-R-C SUPER-PRECISION 

^eani*t^ CATALOG 


Write for Form 1543 

MARLIN-ROCKWELL CORPORATION 

Executive Offices: Jamestown, N.Y. 


WHO'S WHERE 


Com.. Walling 
Charles R. I 


or for Northwest Orii 
moted are: lack A. 

)f agency and interline 


i passenger 

KeillOTrw 

ales; Dasid 


Oth. 


:harlcs S. Basucy has been promoted to 
products manager for Barry Corp., Wa- 
jwn. Mass. 

. W. Morgan is new assistant manager- 
rasinnc for Convait's San Diego Division. 
- — nges: George A. Covington, assist- 
to the manager; Roy H. Gilliland, qua!- 
y control manager, 

J. M, Ferris has become domestic sales 
lanager for Canadian Pacific Airlines. 

Edwin J. Nilsson has been appointed east- 
•n sales manager for the LeatCa! Division 
F Lear, Inc., Santa Monica, Calif. Ralph 




:o the c 

as been named advertis- 
tion manager for Delavan 
^^’est Des Moines, 

Alfred M, Hudson, former executive of 
Colonial Airlines, is new assistant to the 
president of Princess Hotel and Cottage 


ing and sales pn 
V&nu factoring 


S, W'. Voorfics, 
gincers' office in Da. 
control of the firm's 
D. C. 

Arthur L. Hewitt 
interline and agency 


manager of Centiirv En- 
; has assumed 
Washington, 

r of 


)t West 


in the N^w Yoi 


Edward J. I 
manager in th 

Roinf Dutch 

Mark L. Gerstle has been named public 

national .\irport, replacing the late Edward 


rctallurgist for Solar 


Himm Brown, ch 

Aircraft Co.. San 

1955 International Exchange Paper at the 
fntemational Foundrs' Congress next June 

Lee B. Johnson, chief safety engineer for 
Northrop Aircraft. Inc., Ifawihome. Calif., 
of Safely. ' ' P''"' =" 

Edward L. Taylor, pioneer pilot and avia- 
tion wrilor, has been awarded a "Diploma 
of Honor" by the International League of 

Richards W. Colton has become assistant 
to the president of National Co.. Malden, 
Mass. 

r- Tlicodore Theodotsen, former scien- 
cli and Developmeol 

— ,-M,vd Fairchild Engine & 

Airplane Corp.’s Engine Drirsion, Farming- 
dale, N. Y„ as 3 consultant. 

Robert C. Blatt, onetime editor of Air- 
ports and Air Carriers, former technical 
editor of ^Aviation Maintenance and pp- 

mI M'otid, has been appoirited 
f Refrigerating Engineers, New 


tist for 


of Elec 




less 

time 

from 

research 

to 

reality! 


RIGHT PLACE... 

I.E.R.C. has the best answers 
to your equipment failures 
due to tube heat and vibration! 


AVIATION 


10, 195S 


AVIONICS 



New Sperry System Eases Pilot’s Job 


By Philip Klass 

The new Spern "IntcgrJtcct Instru- 
ment System," which displays on three 
instruments the information requiring 
four or more on many of today ’s air- 
craft. shows considerable evidence of 
attention to human engineering prin- 
ciples. The three new instruments also 
incorporate associated controls now 
scattered around the cockpit panel and 
console. 

Tlic new IIS inehidcs a redesigned 
Zero Reader computer, using no vac- 
uum tubes, which reportedly provides 
much improved ILS approaches by vir- 
tue of new beam-coupling teebniques. 
The system is designed also for easy 
integration with the Sperry A-12 auto- 
pilot, to eliminate duplicate gyros and 
accessories. 

Pan American W'orld Airways has 
ordered dual installations of the new 
Sperry system for its fleet of DC-7Cs 
(Aviation Week Nov. 22, 1954, 
p.l9). 

► Tl»c Evidence-Hero are a few ex- 
amples of how the new IIS is designed 
to ease the pilot’s job in IFR weather; 
• Combined Zero Reader and horizon 


indicator, employing newest type of 
spherical attitude presentation, enables 
pilot simultaneously to view ertrss- 
pointcr instructions (fly up-down, fly 
left-right) as well as plane's pitch and 
bank angle, without shifting his eyes 

• Pictorial presentation of planc'.s jnisi- 
tioii relative to ILS localizer or VOR 
beam uses a V-shaped pointer which 
instantly shows whether pilot is lit-adcd 
toward or away from station, eliminat- 
ing need for a separate "to-from’’ indi- 
cator on the instrunieiit. 

• Selector svvttclics located on new 
radio magnetic indicator enable pilot to 
select cither 'VOR, ADF, or one of 
each type of station hearing for display 
on the RMI pointers with less chance 
of his hecoming confused as to which 
pointers ate indicating what. 

Despite the nraltiplicity of informa- 
tion displaced, all instruments come in 
standard 3-in.-diamctcr size cases. 

► Horizon Flight Director— The new 
Sperry HZ-1 indicator is an answer to 
the pilot gripe that a flight director in- 
strument tells him only what to do. 
shows nothing about the all-important 
airplane pitch and bank angles. 


On the irZ-1, the plane’s pitch and 
Imnk angles arc- shown by a spliciieal 
ball behind the Zero Reader noss 
pointers. 'Ilic ball is suitably colored 
to indicate whether plane is in a pitch 
up or down attitude, and graduated 
scales show the extent of the pitch and 
Ixwk angles. 

The liorizoii ball is servo-driven 
about the pitch and bank axes from a 
remote (non-panel) non-tmnbling verti- 
cal gyro. 

► Pictorial Deviation Indicator— 'lire 
new Sperry R-1 pictorial deviation indi- 
cator bears little resemblance to the 
long-used ILS cross-pointer indicator 
which it replaces. 'I'ne new R-1, like 
the course indicator made bv Collins 
Radio, gives the pilot a pictorial presen- 
tation of his plane's beading relative to 
magnetic north and position relative to 
Ihc VOR or ILS localizer bc-ain. Tlic 
new R-1 differs from tlic Collins in- 
strument in the following respects: 

• V-shaped pointer is used instead of 
a single VOR/ILS localizer pointer, 
eliminating the need for a separate in- 
dicator on the instrument to show 
whether plane is fiving toward or awav 
from the station. 
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• Desired VOR radial beating set into 
the R-I appears in digital form on a 
Veeder-type counter, instead of as a 
pointer against a compass rose as on 
the Collins unit. 

• ILS glide slope pointer is included in 
the Sperry R-1. Collins puts this 
pointer on its approach horizon instru- 
ment instead of on its course indicator. 
When the R-1 is being used for cross- 
country omnirange flight, the hori- 
zontal glide slope pointer disappears 
off scale, 

• No magnetic heading is displayed on 
the Sperry deviation indicator, unlike 
the Collins course indicator, because 
this information is presented on the 
Sperry RMI. However, the inner 
mechanisms of both the Sperry and 
Collins instruments are slaved to mag- 
netic heading so that they rotate as the 
]i!anc changes heading to display the 
correct angle continuously between air- 
plane heading and the radio beams. 

In the R-1. the inner mechanism 
rotates 180 deg. when the plane passes 
over the VOR station, giving a re- 
versal of the V-sliancd beam nointei. 
Bv flioping a small lever on the R-1. 
the oilot can instantlv switch to a re- 
ciprocal of the VOR heading pre- 
viously set in. without changing the 
"oicture” being displaycd. 

► No Flight Director. Bnl . . , —Tlic 
pictorial deviation indicator is not a 

stniment— this function is oerformed bv 
the 4IZ-1 horizon flight director. How- 
ever, Spcrtv noints oirt that a pilot can 
approach a VOR or ILS beam asvmpto- 
ticallv I'withour bracketingl if the tin 
of the V-shapcd pointer is kept aliened 
with the lubberline atop the insttu- 

Bv referring to onlv two instruments, 
the pictorial deviation indicator and 
horizon flieht director, the pilot »ets 
his fly up-dovvn. flv left-rieht instruc- 
tions. his plane’s pitch and hank atti- 
tude, his position relative to the VOR/ 
ILS localizer and glide slope beams. 

► Gviosvn Radio Compass- In appear- 
ance. the new Model C-6 Gvrosvn com- 
pass resembles a conventional RMI. 
except for the built-in controls to select 
either VOR or ADF for pointer dis- 
plav. However, the new instrument 
should prox'idc more accurate magnetic 
heading indications because of the 
noi'cl way in which it is slaved to the 
compass. 

In a conventional RMI, the heading 
card is servo-driven from signals pro- 
I'ided bv a svnehro on the directional 
gvro, which in turn is slaved to the re- 
mote compass. In the new C-6, the 
heading indicator is. in effect, directlv 
slaved to the compass transmitter, 
eliminating one link, and one source 
of error, in the chain (see diagram, 

Howex’er, the C-6 heading indicator 


is also tied into a remote DG so as to 
provide sliort-term stability to pres’cnt 
momentary erratic compass signals (dur- 
ing a turn) from being reflected into 
the indication the pilot sees. 

The C-6 also has a course marker 
which the pilot can set to the magnetic 
heading he wants to fly. This marker 
pro\’idcs a visual reference on the C-6, 
and simultaneously sets in the same de- 
sired heading into the flight directejr. 
► Better ILS Approaches— In redesign- 
ing the flight director computer, Sperry 
has not only substituted mag amplifiers 
and meter-modulators for vacuum tubes 
throughout, but has incorporated newer 
beam-coupling techniques as well. The 
result, Sperry says, is tighter coupling 
of the airplane to the ILS beams, pro- 
viding better approaches rcCTrdlcss of 
the plane’s configuration, CG location, 
or ctosswinds- 

In coupling to the ILS localizer, 
magnetic heading signals are not used. 
Instead, the computer employs beam 
displacement, plus rate-oLchange of 
beam displacement signals. This allows 
the plane to wcathcrvanc and provides 
automatic ciosswind compensation. 

Because of irregularities in the local- 
izer beam, some smoothing (integra- 
tion) of the rate signal is necessary be- 
fore it can be used. To compensate for 


lags set up by this smootliing process, 
Sperry also introduces signals propor- 
tional to bank angle, which are func- 
tionally equivalent to rate-of-changc of 
azimuth displacement. 

In the glide slope channel, the com- 
puter uses beam displacement and rate- 
of-change, without reference to pitch 
attitude, except to use a rate-of<hange 
of pitcli angle signal to compensate for 
lags due to beam rate smoothing. 

► Integration Advantages— By integrat- 
ing the IIS with the A-12 autopilot, 
Sperry achieves several interesting ad- 
vantages. 

For example, one vertical gyro other- 
wise required for panel attitude indica- 
tion is eliminated. At the same time, 
the system is rigged so that failure of 
the vertical or directional gyro used 
for panel indications does not incapaci- 
tate the IIS. The panel instruments 
may be switched to the gyros itsed in 
the A-12, providing a complete set of 
standby gyros. 

► ■Weight & Size Comparison— A direct 
size and weight comparison of the new 
IIS and the older Zero Reader is diffi- 
cult since the IIS performs many 
more functions and replaces some ex- 
isting instruments. However, dual in- 
stallations of IIS can be substituted for 
Zero Readers, on an A-12 equipped 
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Pittsburgh Glass used in Douglas X-3 



■ Secret! There are times when 
we all dislike that word. For ex- 
ample, we would like to tell you 
the details (as we have for other 
aircraft in previous advertise- 
ments) of how the work we did 
with Douglas helped to meet the 
terrifically exacting glazing re- 
quirements of the Etauglas X-3 
“Flying Stiletto.’’ We may not do 
this, because the perfonnance 
characteristics and detailed de- 
signs of this important resc-nrch 
airplane are classified, 

One of our most important basic 
policies is to help each aircraft 
company with its experimental 
projects, regardless of the limited 
requirements for glass, and to 
make an "all-out" effort in each 
case to solve the glass engineer- 
ing problems. We believe that in 
doing this, Pittsburgh Plate Glass 
Company is making an important 
contribution to national security 
and the technical advancement 
of the industry. 

Why not take ad\ antage of our 
experience ne.xt time you have an 
aircraft glazing problem? Pitts- 

will be glad to work with you, 
help you work out proper glazing 
for your aircraft. For complete 
information write to Pittsburgh 
Plate Glass Compain’. Room 5167, 
632 Fort Duquesne Boulevard, 
Pittsburgh 22, Pennsylvania. 


FIBER GLASS 


IN CANADA: CANA 


PITTS 


GH INDUSTRIES 


TED 


S lane, with a net saving of 14 lb., a 
pen)' analysis indicates. 

The fliglit director computer itself 
comes in a 1 ATR-size case, weighs ap- 
proximately 8 lb. In addition, a servo- 
amplifier package, also in a 4 ATR 
and weighing 8 lb-, is required for each 
set of IIS panel instruments. Two such 
servo-amplifier packages are required for 
dual installations- Each package con- 
tains four servo amplifiers, one to drive 
the C-6 heading dial, another to slave 
the inner mechanism of the R-1 to 
magnetic heading, and two others to 
slave the horizon ball in pitch and bank 
to the remote vertical gyro. . 

The package also contains a "to- 
from" sensor which reserees the polar- 
ity of signals to the R-1 inner mechan- 
ism when the plane passes over a VOR 
station. 

The servo amplifiers themselves use 
a vacuum-tube input stage and mag- 
netic amplifier output. For maximum 
reliability, the input stage uses a dual 
section tube with the two sections 
paralleled so that most types of fail- 
ures in one section will not impair 
overall operation. 

Manufacturers Report 
Telemetering Aids 

A new 4-watt FM transmitter, weigh- 
ing only 2 lb., and designed to operate 
from a subcarrier oscillator in an 
FM/FM telemetering system in the 21 5 
to 235-mc- band, is one of several re- 
cently announced dwices suitable for 

telemetry. 

The new type 840 transmitter, de- 
veloped by Raymond Rosen Engineer- 
ing Products, Inc-, is capable of *12J 
kc. nominal carrier deviation, ±1 50 kc. 
peak. Modulation frequency range cov- 
ers all RDB siibcarrier channels from 



Swiss Set 


Simple structure at Zurich (Switzerland) 
airport houses recently installed 450-kw. 
surveillance radar built by Cossoi Radar 
Ltd, of London. New S-band set includes 
moving target indicabou (MTI) provisions, 
particularly useful in eliminating radar 
echoes caused by nearby Alps. 
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Jet pods give aircraft 
new speed and range 
...greater utility 


A 




Westinghouse J34’s—podded and slung under the wings— give the U. S. 
Navy “Neptune” extra speed and reduce the take-olf run. On missions, 
they can give the extra margin of power to get on target faster and away 
quicker. Drag is less and performance even better than anticipated. 

The record of the J34 shows it well fitted for such auxiliary use. It has 
been proved in tough operational service; has advanced to a 720-hour 
overhaul life; performed up to 56,000 feet; withstood severe battle 
damage; and is quick to install and easy to maintain. The J34 history 
shows progressive design changes and performance improvements to its 
present highly developed state giving the best specific fuel and weight 
characteristics available in its class. 

Westinghouse aviation engineers are ready to give you a wealth of 
information on the use of J34’s to achieve extra speed, range, and endurance 
for both military and commercial operational requirements — a ready- 
made opportunity to bring tomorrow’s aircraft . . . One Step Closer. 
Westinghouse Electric Corporation, Aviation Gas Turbine Division, 
P. O. Box 288, Kansas City, Missouri. j-sioi; 



En route time can bedrastically reduced; as, for example, the Los Angeles to New York 
cun which might be cut as much as 25 %, J34 auxiliaries can give these advaouiges to 
aircraft curreiitly in use or planned for future requirements, 

Jet Propulsion * Aircraft Electrical Systems and Motors 
■ Airborne Electronics * Wind Tunnels to Plastics 


you CAN 6E SURE ...IF ir^ 

Westinghouse 




400 cps. to 70 kc„ ;ind frcqucnCT re- 
sponse is flat within 5 db. from d-c. to 
100 kc. 'I'otal hannonic disfottioii at 
12? kc. deviation is 1 %. according to 
manufacturer. Krequenc) drift is witliin 
0-075% over temperature ranee of -5C 
to 70C, less than 0.1% hom sea level 


D 60.000 ft. 
Hie 


lias 


iiounccd a new Rl'' power amplifler. 
Type 865C. rated 25-25 watts from a 
1 to 3-w. drive, has a 300-kc. inininuim 
bandwidth o\er frequency range of 215 


After temperature stabilization, out- 
put variation will not csca'd li db. 
over temperature range of -65C to 
lOOC, or at altitudes ranging up to 
"0,000 ft. 

Address: Raymond Rosen Engineer- 
ing Products, inc- 32nd and Walnut 
Streets, Philadelphia 4, Pa. 

Other new telemetering desiees in- 


• Stib-inin pre-amplifier. Model E-410. 
weighing only 6 oz., has sclectise gains 
of 10. 30 and 100, and frequency re- 
sponse of 5 to 20.000 cps. lire four- 
tube device inchtdes a cathode follower 
to gire a 100 megohm inpirt impedance. 
Unit measures appro.ximatcly 2} x li x 


Manufacturer: Gulton Mfg. Corp., 
Metnehen, N. J. 

• RF ptwer amplifiers, available in two 
models. Type REL-0<3. rated 10 watts, 
times from il 5 to 23 5 me., sveiglis onl;' 
12 oz, 'Hie REI.-06. covering same 
frequency range, provides 18 watts, 
weighs 21 lb- Amplifiers are available 
from Rheem Research &' Development 
laibs. 9236 E. Hall Road. Downev, 
Calif. 

Rliccm also is producing subminia- 
htic iristrrrmentaHon amplifier. REI,12, 
svith response flat to within 1% from 
5 to 100,000 cps. Units can be supplied 
with fixed or variable gains of 10, 100, 
and 300- Liucaritv is svithin 1%, input 
impedance is I to 20 megohms, and 
output impedance is under 175 ohms. 
Rheem says that the unit has been de- 
signed to 0 |>cratc in missile or aircraft 


I ■ ' oWolT'* ' '< 
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► New Helicopter Radar— Bendiv Avia- 
tion's Pacific Dis ision reportedly is de- 
veloping a lightweight airborne radar 
specifically for helicopter use, further 
strengthening its position in the copter 
navaid field. Bendix-PaciSc recently 
obtained U. S. manufacturing and sales 
eights to the British Dccca navaid sys- 
tem (AvtwTioN Week Nov. 15. 1954, 
p. 17), prominently mentioned, along 
witli airborne radar, as likely future cop- 
ter nuvaids. 

► AIEE Takes Dim View of Aviadoo? 
—American Institute of Electrical En- 
gineers would appear to have bttle 
faith in the future of aviation or the 
role of electricity in aviation, judging 
from the technical sessions scheduled 
for its annual winter convention in 
New York, Jan- 31-Feb, 4. Of 90 
technical sessions scheduled, not a 
single one is devoted to aviation as 
sucTi, although surface transportation 
merits two sessions and even telreraph 
systems rates one. In contrast, Insti- 
tute of Radio Engineers last year sched- 
uled three full technical sessions for 


► Data Reduction Services- Land-Air, 
Inc., has contracted with the Aroiy to 
provide data coliccdon services at 
3Vhite Sands Proving Grounds. Cook 
Research Labs division of Cook Elec- 
tric Co. will provide similar services 
and operate US.AF’s whirl tower at 
El Centro, Calif. 

► Lear Wins Hot Competition— Navy 

BuAcc reportedly lias selected Lear to 
produce low-drift, high-latitude MA-1 
directional gyro systems after a hotly 
contested competition that involved a 
dozen gyro manufacturers. TTie Lear 
gyro, using fabricated rather than cast 
structural members, reportedly has a 
frec-gvro drift rate of 1 to 2 deg. Slaving 
amplifier will use transistors and mag- 
netic .miplifiera. -rfc 
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ROLLS-ROYCE 

makers of aero engines 

for forty years, 

make the 

DART 

PROPELLER TURBINE ENGINES 
which power the 
Vickers Viscount airliners 
ordered by Capital Airlines 
for domestic services 
in the U.S.A. 


ROLLS-ROYCE AERO ENGINES FOR SPEED AND RELIABILITY 


ROLLS-ROYCE LIMITED • DERRY • ENGLAND 


OVERSEAS SPOTLIGHT 


Hawaii Base Plan Revised 

Victor Pastusiiin’s ntsv liawaiian 
plane scrv’icing finn— Hawaiian Ainno- 
tivc— has n’ithdtasvn its request for an 
exclusive franchise as a Kxed-basc oper- 
ator at Honolulu International Airport 
(AvlATtON W'liEK Nov. 8, D- 76). 

The action came after almost all the 
airlines using the airport expressed op- 
position to granting an cxciusisc fran- 
chise. although thes’ expressed a 
willingness to see Hawaiian Aimiotivc 
set up operations on an open competi- 

Ronald L. Burla. vice president in 
charge of the company, said that 
"operations will start as soon as the 
ness' lease is signed.” He said, however, 
that there would be a ‘‘con.siderablc 
curtailment” of the compans'’s plan.s. 

"Without the protection of an ex- 
chisir c lease ne will not he able to hire 
as many people as we had hoped, and 
we ccrtainlv will not be able to put up 
the laige capital investment and equip- 
ment ne had planned," he said- 
Pastushin had planned an investment 
of about S270.000 and expected to em- 
ploy 200. 

Saab Produces New Safir 

S-IOCXHOI.M 

Saab Aircraft Co. has started produc- 
tion of the Safir 9IC. a four-scat \er- 
sioii of the compans 's single-engine all- 
metal lightplanc at its main plant in 
Linkoping. The 91C can be used for 
executive or plc-a.surc Irascl. or a.s an 
air taxi or ambulance. .As an ambu- 
lance. it has room for a stretcher and 
medical attendant. 

Saab-Linkoping is also producing thc 
Safir 91B. three-seat militaiv aiic! com- 


North Aiiicticxiii F-lOO Super Sabre is one 
of several highspeed Ah Force fet fighters 
eqiiip|)ed with new Bohanaii Mfg. Co. dual- 
jtrston force ejector racks for safciv disposing 
of external stores at transonic or siipct.sonic 
speeds. Dual cartridge-activated telescoping 
pistons on each rack exert 20.000-i0,0o6-lb. 
average force tiirongh an 8-in. stroke dircctlx' 


mercial pilot trainer. The iifir is being 
used bv pilot training organizations in 
eight countries, says Saab. 

Powers Clash in Austria 

'llic Soviet mombets of the Allied 
Council for Austria have vetoed a plan 
for an Austrian air-rescue service to aid 
victims of winter avalanches. The Reds 
charge the government’s request for 
five lightplancs and five copters is a 
device to permit resumption of 
Austrian inihtarv activitv, outlawed bv 
the Allies in 1945. 

'Ibc U. S. view »as that there was 
no more rclation.ship between flying 
tinv rescue craft and militarv jet fight- 
ers than between driving an automobile 
and a tank. 

Big Red Airfleet up Norfh 

About 4,000 inodeni aircraft are sta- 
tioned at over -fOO airbases in the 
Soviet area adjoining Scandinavia, ac- 
cording to export opinion, the news- 
piipcr alorgcnbladet reports. 

Capacity of these bases is given as 
1 5,000 planes. 

Fog Fighter in Production 

Societa Italiana Dalmar of Milan ha.s 
started mass productiun of its fug- 
dispersing appsiratiis for airports. Simi- 
lar to the Fido technique, the Dalmar 
system uses methane gas instead of 
liquid fuels for hc-.iting the air and 
biiniing olf the fog. 

'I’hc company claims that a landing 
iiiiidc with the Dalmar system costs 
one-third one made with h'ido. It is 
expected that later dcsdopnieiits will 
bring tlic cost still lower. 


into the mouiitiiig lugs cf the tank ur bomb, 
The racks consist of two-hook carnage and 
suspension for either I4-iii. or 50-in, ceiitcr- 
t>cx;ntcr lug spacing with bo-jk hsads de- 
signed to take 120,000 lb. ultimate. The 
H-iii. ejector weighs about 50 lb.; the 30-in. 
model about *15 lb., save the Los .kiigcles 
luaimfachirer. 
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New Stores Ejector Overcomes Mach 1 Speeds 
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the aiiplane ahead of the wing. Deplan- 
ing passcngeis may simultaneously tnhe a 
nicning staire-ay from the aft end of the 
plane. The artist’s conception, using Ihc 
Boeing 707 as a model, was originated by 
Esso Oilways; drawing is by J. McArdle. 
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New Approach to Transport Loading 


sisting of a coil inserted in the ait- 
gap of a permanent magnet. When 
an unbalanced object is rotated in 
the bearings at a constant speed, the 
bearings will vibrate, setting up sine- 
wave alternating voltages proportional 
to the vibrations. 

.Approximate price is $8,707, f.o.b. 
Stockholm. U. S. representative of the 
firm is Ericsson Corp., 100 Park Ave., 
N. Y. 17. N. Y. 

Readout System Samples 
Up to 200 Pressures 

Operators of aircraft windtunnels, air- 
craft and automotive engine test facili- 
ties, model basins and the like, where 
large numbers of pressures must be ac- 
curately measured and recorded simul- 
taneously. arc offered a new multiple 
pressure readout system that can sample 
up to 200 pressures at one time with 
an accuracy of one part in 2,000 or 
higher. 

The dcs'icc. called the Prsss-I-Cell 
Logger, also automatically converts pres- 
sure magnitudes into digital form for 
recording in a typewritten column log 
and as a punched tape. 

Output can be fed directly to com- 
puters or card punch equipment with- 
out the intermediate tape storage of 
data, when the typed log is not needed. 
Readout cycle (ftom pressure sensing 
to typed log and punched tape) takes 
a little more th.m one minute and the 


NEW AVIATION PRODUCTS 


Portable Kit Speeds 
Jet Hose Assembly 

Complete yet aircraft hose assemblies 
can be produced on the spot in a few 
minutes using a porbbic Ut packed in 
two carrying cases, the manufacturer 

The kit has been dci'doped specifi- 
cally for field servicing of Resistoflex-T 
R500 hose used by the U. S. Navy and 
several jet engine and airframe makeis. 

The kit consists of a crimping tool, 
hydraulic pump, adapter bushings, man- 
drels, crimping fingers and other items 
and simplifies engineering of new instal- 
lations and stocking and maintenance 
problems, the maker points out. 

Resistotlex Corp., Belleville. N. J. 


Precision Unit Detects 
Jet Rotor Unbalance 

CMcGraw-HiH World News) 
Stockholm— A balancing machine 
that can detect vibrations of 0,00001- 
in. amplitude in turbojet compressor 
and turbine rotors is being produced 
by a Swedish concern. In addition to 
detecting unbalance in these com- 
ponents, the device also locates the 
angular position of the condition, either 


SWEDISH machine for rotor inspection, 
by referring to a scale or by optical 

The manufacturer notes that tlie ma- 
chine, designated YRB 30, is also use- 
ful for checking rotors of pumps and 
electric motors and fans. 

Measurement is accomplished by 
suspending the rotor, up to 40 in. in 
diameter, in two resilient bearings 
connected to ribiation indicators con- 


from VACUUM MELTING— 
improved alloys with exceptional properties 

WHAT ARE VACUUM-MELTED METALS? 

Vacuum-melted metals are a familiar family of alloys with new, improved 
characteristics. For during high-vacuum melting, gaseous impurities are 
literally sucked from the molten metal. The result is cleaner, purer metsds with 
desirable properties not previously attainable ... in, for example, superalloys, 
bearing steels, high-strength steels, electronic metals, or magnetic alloys. 

WHAT ARE THEIR ADVANTAGES? 

Many characteristics of a specific alloy can be improved by vacuum melting and 
casting ... for impurities that limit an alloy's potential are removed. 

Tensile and impact strength, stress rupture strength at elevated temperatures, 
and fatigue life can all be substantially improved . . . and creep and 
brittleness minimized by vacuum melting. 

HOW CAN I BEST USE THESE IMPROVED ALLOYS? 

Frankly, vacuum-melted metals are so new that many applications for them 
have not yet been explored. But where they have been used, they’ve proved 
their effectiveness in improved performance. Superalloy jet engine turbine 
blades, for example, have given more than twice the performance life of blades 
made of conventional air-melted alloys. And ball bearing rejects dropped from 
50% to 3% when vacuum melted steels were used. 

WHERE CAN I GET VACUUM-MELTED METALS? 

Now, Vacuum Metals Corporation, pioneer in the development and production 
of vacuum-melted and cast alloys, is producing tool, high-speed, stainless and 
alloy steels — in most sizes and grades — as well as special ferrous and 
nonferrous alloys. If you have a metals problem that vacuum-melted alloys 
might solve, please describe it in as much detail as possible. Write 
Vacuum Metals Corporation, P. O. Box 977, Syracuse I, N. Y. 


VACUUM METALS CORPORATION 


Jointly 
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M«rt "D" Sabre Jets ere in 


Why the F-86D Sabre Jet Interceptor Now Climbs 

UPSTAIRS.... 20% FASTER! 

New production model J47-<vE-33 jet engine packs more thrust/ 
also improves "D" reliability and ease-of-maintenance 


For the past three years. North American Aviation’s 
F.86D Sabre Jet has been the fastest interceptor in the 
Air Force’s Air Defense Command (top speed: over 650 

Today a new General Electric turbojet, the J47*GE-33. 
is being installed in ”D” Sabres. The engine makes the 
"D" still faster . . , more reliable . . . easier to maintain. 

The J47-GE-33 has the same basic design as its pred- 
ecessor, the J47-GE-17. But these six improvements 
reduce its weight, increase its durability, and, most im- 
portant. allow it to swallow more air and increase its 
afterburner power: 

1. New inlet guide vanes 


2. New capacitor discharge engine ignition system 

3- New "floating" turbine wheel shim shroud 

4. New Hotstreak afterburner ignition system 

5. New ceramic inner-liner for afterburner 

6. New laiger variable area jet noszle 

The J47-GE-33 can peel 20% off the lime originally 
required to “scramble” an F-86D from standing start to 
45,000 feet. 

By helping the Air Force reduce maintenance time and 
costs, as well as increase jet performance, the J47-GE-33 
again illustrates the C-E sl<^an, "Progress is our most 
important product-" Section 232-3, General Electric Co., 
Schenectady S, N. Y. 


Thjgress k Our Mosf- Important Product 


GENERAL 



ELECTRIC 




from 

problem 

through 

production 


Engineering obility end production facili- 
ties are as important to you as the chorac- 
teristics of the components you select. After 
components are approved, you ore de- 
pendent upon your supplier . . . dependent 
upon him for engineering assistance . . , 
dependent upon his ability to produce 
quality products in the required quantities, 

Mony of the servo motors, synchros, 
gyros and systems in use today had Hieir 
inception on the drafting boards of Kear- 
fott's engineers. This is proof of Kearfott's 
engineering ability. Kearfott offers com- 
plete engineering service before, during 
and after the purchose of o component. 

A modern building, over 430,000 
square feet of floor space, equipped with 
the lotest in precision machinery, manned 
by 3,000 highly skilled specialists, is your 
ossuronce of Kearfott's ability to produce. 

Yes, Kearfott is o dependable source 
of supply. If you hove a design problem 
or require a speciol or standard compo- 
nent, contact Kearfott. 



KEARFOTT COMPANY, INC., LITTLE FALLS, N. I. 



equipment is then instantly ready to 
begin the next cycle. Shorter readout 
cycles are possible, the manufacturer 

Fisdier & Potter Co., 269 Jackson- 
ville Rd., Hatboro, Pa. 



SIZE of Unitube fixtures is unlimited. 


Unitube System Speeds 
Jig Fixture Building 

The photos above and below show a 
companion to the Wharton Universal 
Jig and Fixture System that has been 
introduced in the American market. 
The new production aid is the Unitube 
System. It is marketed by Wharton 
and Wilcocks of America, Inc. 

Developed for such operations as 
welding, assembly and pipe setting 6x- 
tures, it can be used lor drilling and 
large machinery jigs. The company 
claims that there is no limit to the size 
of structures that may be erected nor 
to the uses they are designed for. It 
is claimed that tools For welding pro- 
cedures, for instance, may be produced 
in two to four hours instead of 40 to 
60 hours. The parts may be disassem- 
bled when the production run is com- 
pleted, and later used again in different 
combinations. 

Unitube consists of high-tensile octag- 
onal tubing drawn to prescribed toler- 
ances. Octagonal shape is used to give 
definite location to attached parts and 
eliminate slippage. Tlie botes in the 
elements are also octagonal. 

Basic Unitube set consists of 32} 
elements and 500 ft. of octagonal tub- 
ing. The company claims that cost of 
Unitube system is recovered in the form 
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No matter how complicated your magnesium castings are . . . 
no matter wliat their size or sliape . . . chances are that you 
can get better quality and faster service by dealing with us. 
You save time and money with Bendix Foundries. We have 
a quarter century of specialized axpcrience in the production 
of high-precision castings ... of all magnesium and alumi- 

You gel what you want with Bendix Foundries, We utilize 
the most advanced service, methods and equipment . . . 
including resident government inspectors, X-ray analysis 
and a completely conveyorized production line. 

If ability to produce quality eastings in a wide range of sizes, 
shapes and varieties . . . and in production or made-to-order 
lots . . . interests you, write us for full details. 

BENDIX FOUNDRIES 


ECLIPSE-PIONEER DIVISION TETERBORO, N. J. 



Check-Chart Shows VetsatlUtij 
of Bendix Foundries 



73 




Every 

lo 

sub scriber 

c opies 

deliver 

14 

readers who 


really read 


That's more than 66,000 bona-fide readers for a 
typical issue of Avution Week* ... 1.4 readers 
per copy who passed a stiff recognition lest . . . 
readers who can prove they really read! 
Advertising Research Foundation uncovered this 
fact and a host of others about how Avcation 
Week is read — how editorial material is read — 
how advertisements are read — how readers in- 
fluence purchasing — in Study Number Six, The 
Continuing Study of Business Papers, just re- 
leased. Tog;ether they malee up one of the most 
impressive stories ever told about readership in 
the aviation industry. 

This study was conducted by Advertising Re- 
search Foundation, because of its industry-wide 
importance, on behalf of some 190 leading ad- 
vertisers, agencies and media — including the 
American Association of Advertising Agencies 
and the Association of National Advertisers — 
which compose the Foundation's membership. 
Findings were secured through methods devel- 
oped and tested by ARF during two years of ex- 
perimental research and used in actual studies of 
five other leading business publications. Because 
of these painstaking procedures and their abso- 
lute freedom from bias. Advertising Research 
Foundation studies are considered to be the most 
valuable research on magazine readership avail- 


*Paid circulation of the issue studied by ARF 
(April 5, 1954) was 47,375. Paid circulaUon of 
current issues exceeds 50,000, on this same basis 
delivering more than 70.000 readers who really 



of saved nimi-hours after 35 to 50 set- 
ups. 

Compiinv’s address: 1 7 B.ittcrv PI., 
Nctv York 4, N. Y. 



STAINLESS steel valve mounts flush. 


Small Valve Drains Water 
From Aircraft Fuel Tank 

A new valve, designed for rapid drain- 
ing of water from aircraft fuel tanks, has 
been developed by Steel Products En- 
gineering Co, 

Valve is self-closing, is positive in 
operation and uses a replacealile 0-ring. 
ft mounts flu.sh with the wing's surface 
rind its thin flange is built to individual 
customer requirements. It is made of 
stainless steel. Diameter is 2A in., 
depth is li in. 

Address: Springfield, O. 


ALSO ON THE MARKET 


Wire stripper works to within A in, of 
component and is adaptable to use on 
coils similar to choke coils. End of 
svire is inserted in device and with- 
drawn; there are no pedals or levers to 
operate. Model L-1 costs $100 f.o.b. 
Syracuse, N. Y. or 51 1 for one-month 
trial.— Eraser Co., Inc., 1068 S. Clin- 
ton St., Syracuse, N. Y. 

Lightweight safety belt features a buc- 
kle stated to be 27% lighter than cur- 
rent types, having a special cam action 
increasing holding strength, yet giving 
less wear and being instantly releasable. 
-Brown-Line, Inc., 341 North Footliil! 
Road, Beverly Hills, Calif. 

Non-heat-treatablc electrode for steel 
parts subjected to high licat— impact 
and corrosion, can be work-hardened to 
over 180,000 psi. tensile strength. 
Ifarelncss is 200 Btinell. Designation: 
.All-State No. 275 chrome-nickel (ac- 
dc), .Available in A-in., t-in., A-in. and 
A-in. core sizes in packages of 5 lb.— .All- 
State W'elding Allovs Co.. Inc.. 249-55 
h'erris Avc.. Wliite Plaiiis, N. Y, 

Ram-hcad milling machine combines a 
conventional spindle and self-contained 
motorized .sliding ram for adjustable 
cutting hc<ids, permitting luirizontal 
and vertical spindles to be run separately 
and siniultaneouslv— Kcanicy & Treckcr 
O.rp., Milumikce' 14. 



Are you one of a select group of acrodynamicists sin- 
cerely interested in boundary layer control projects? 
The Aircraft Division of Fairchild offers a genuine 
creative opportunity to such men. 

Fairchild lias lieon intensively engaged in ]>onnd- 
ary layer control studies since 1951. In addiliun 
to building up its own staff of engineers specializ- 
ing in boundary layer control, the company has 
contracts in effect with Mississippi Stale Univer- 
sity and leading authorities in boundary layer con- 
trol at Princeton and the University of Wieliilu. 
Recently, Fairchild appropriated more than a 
million dollars of company funds for an accelerated 
program of lioundary layer control. 

Gracious country living only minutes away from 
urban Baltimore or Washington , . . paid pension 
plan ... an excellent salary with paid vacations . . . 
an ideal working environment . . . generous health, 
hospitalization and life insurance . , . and the many 
other benefits of a progressive company add to the 
pleasure of working with Fairchild. 

YouTl be investing wisely in a secure future if you 
take time today to write to Waller Tydon, Chief Engi- 
neer, outlining your qualifications. Your correspond- 
ence will he kept in complete confidence, of course. 

BOUNDARY LAYER CONTROL 



M ENCIHE MO SIRPUNE CORPORATION 

Fairchild 

/fimaA Dimim 

MAOERSrOWN, MARriAND 
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AVIATION SAFETY 




Missiles by DOUGLAS 

A box score of 75 years continuous participation 
and building guided missiles for the Air Force, Arn 


design has helped give us a 
missiles in a relatively short spj 


Depend cm DOUGLAS 


First in Aviation 






the lower horoontol stabilizer surface was 
immediately opened to examine the trim 
tab actuatirrg tricchanism. This examination 
disclosed that the forward push-pull tod, 
which uotmal])' extends from the jack as- 
sembly rearward to tbe elevator binge-line 
idler, had failed, 'fhe failure occuned ad- 
jacent to tbe rear rod-end fitting. The free 
stub end attached to the idler was wedged 
against the bottom edge of tlic elevator spar 
cutout hole in soeh a manner as to hold tbe 
trim tab rigidly in o full-up position. Tlie 
idler sbowM an interference mark at tbe 
base of its fork to which tbe fonvard push- 
pull rod was attached and this mack matched 
a smiiar one on the failed push-pull cod, 

The failure resulted from tension around 
the sides and bottom of the rod and com- 
pression at tbe lop. Matching the fractured 
ends revealed a set of approximately one- 
eighth inch due to downward bending be- 
fore failure. AU other components of the 
assembly were undamaged. 

A comparison of the assembly, as in- 
stalled, with the appropriate Convair draw- 
ing disclosed both t^ idler and the forward 
pu^-piill rod were installed in reverse. Inter- 
ference between the idler and push-pull rod 
was caused by the reversed idler. 

the rig^ elevator trim tab assembly had 
been removed, reinstalled and inspected by 
company maintenance personnel. This wort 
was done during a No. 3 cheek, M:40 flight 
hours prior to the accident, for the purpose 
of removing excessive play from the assem- 
bly. During the reassembly and ceinstatlation 
both tlic Company Convair Maintenance 
Manual and tbe Manufacturers Illustcatcd 
Parts Catalog were used as references. 

Figure 7.-4.101 of the Maintenance Man- 
ual, enh'tled “Elevator Tabs Installation." 
was liist referred to during the installation. 
This figure illustrated the idler as a straight- 
design^ component whereas the actual part 
is curved, and depleted the forward and 
rear push-pull rods incorrectly in their in- 
board and outboard relationship. Instruc- 
tions 7.4.2 and 7.4.3 of the same publication 
referred to tills figure for remoial and in- 
sfallation purposes. From this figure. 7.-4.10I. 
coneel ^sitfoning of the idler could not be 

In order to determine which wav the 
curved idler should face in tlic assemhiv the 
maintenance personnel involved used as a 
reference Figure 2003 of the Manufacturers 
lUustiatcd Parts Catalog entitled “Elevatnr 
Trim Tab Idler Installation." 

This figure ifliistialcd an exploded view 
of the complete left-hand elevator trim tab 
idler assembly incliiding its left idler. Since 
the right idler for the right elevator trim tab 
asseinblv was of different design than the 
left, it appeared alone and below tbe left 
assembly but on the same plate. It was 
shown curved which concctlv depicted its 
actual design. Tims, for a riglit-band assem* 
blv it was necessary to substitute the right 
idler in piece of the left. 

It was stated by the comnanv that by 
conventional interpretation of this illiistra- 
tron the left aisembly would be correctly 
installed in the aircraft and the left idler 
correetTv installed in the asscmblv; however, 
upon substituh'ng the right idler as required 
for fhe right assembly and following the 
same eons-entional interpretation of the fig- 
ure, the result would be, and was, a reversed 
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IMPORTANT NEWS 
TO THE 
AVIATION 
INDUSTRY 


KAISER ALUMINUM 
NOW PRUDUCES 


Erie forging plant will provide the aircraft industry 
with continuing supply of high quality forgings 
plus nationwide service 


ti ECENTLY we acquired one of the nation’s three 
major aluminum forging plants on a long term lease. 
The plant is located on a 57-acre site in Erie, Pa. 

This modern, diversified plant, built in 1943, has long 
been known for the high quality of the aluminum forg- 
ings produced. Forging equipment includes a wide va- 
riety of hammers and presses fully complemented by 
engineering, die sinking, laboratory, and inspection 
facilities. 

The Erie plant produces aluminum die forgings 


from the smallest size up to 150 pounds as well as hand 
forgings up to 700 pounds. It has a rated capacity of 
12 to 15 million pounds per year. 

The plant is manned by highly skilled men with years 
of experience in aluminum forgings for aircraft. 

Better service for the aircraft industry 

For years we have been a major supplier of aluminum 
in many forms to aircraft manufacturers. The acqulsi- 


Setting the pace ... in growth, quality and service 




tion of the Erie plant makes it possible for us to bring 
important benefits to these customers. 

Sales service— The addition of aluminum forgings to 
our wide range of mill products enables our nation-wide 
sales force to increase its service to our customers, Per- 
sonal attention is given to every order from the time it 
is received until the forging is delivered to the customer. 

Engineering service— We are increasing the present 
staff of experienced engineers. These men are highly 
skilled in die and forging design for the aircraft indus- 
try and are available for customer consultation. 

Quality control— Trained laboratory personnel, us- 
ing the most modem testing methods and equipment, 
assure highest quality forgings to meet the rigid speci- 
fications of the aircraft industry. 

Production control- The most modem methods of 
production control are employed to expedite material 
flow, die making, forging and finishing operations, thus 
maintaining shipping schedules. 


Another major step 
in Kaiser Aluminum Expansion 

As the eleventh major Kaiser Aluminum plant, the Erie 
forging works will carry forward our program for fur- 
ther integration and diversification of operations and 
products. 

We have been producing forging stock at our rod, bar 
and wire plant at Newark, Ohio for a number of years. 
We will continue to supply the industry in addition to 
meeting our own needs for quality forging stock. 

Our increased product diversity, greater production 
capacity and unsurpassed sales and engineering service, 
ideally equips us to work with the aircraft industry. 

For immediate attention to your aluminum forging 
needs, contact any Kaiser Aluminum sales office listed 
in your telephone directory. Kaiser Aluminum & Chem- 
ical Sales, Inc. Genera/ Sales Office, Palmolive Bldg, 
Chicago 11, Illinois: Executive Office, Kaiser Bldg., 
Oakland 12, California. 


IQiiser Aluminum 





THE 

ACTUATOR 

WITH... 


ELECTRIC ACTUATORS 


The exclusive Geneva cam action in these famous Bendix-Pacific 
Electric Actuators rotates the shaft to the exact position, 
then locks it against movement. This mechanically controlled 
positioning is completely independent of motor overtravel and 
all limit switches, brakes, clutches, etc., are eliminated. 

Ceneva-Loc Actuators require no attention. 

The high speed motor starts and stops at no load and the gear 
ratio is constantly variable, starting and ending at infinity, 

resulting in smooth starts, and stops and extended motor, gear 
and switch life. Geneva-Loo Actuators can be used to advantage 
on any installation where the positions are predetermined and 
if more than hvo, equally spaced. Ideal for valves and other 
controls. Standard" units have travel increments of 45°, 60', 72°, 
or 90°. Pacific Division Engineers are available to assist you. 

Write forfiullelin 114 
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idler installatioa (die convex side forward 
instead of rearward). 

Upon completion of the installation die 
mechanic told the inspector how be had 
installed the idler. The inspector referred 
to F%ure 7.4.1D1 of the Maintenance Man- 
ual and Figure 2008 of the Parts Catalog, 
the same references used by the mechanic, 
and agreed with the mechanic's interpreta- 
tion of the reference material. He then in- 
spected the work and thought it was sads- 
ractory. The assembly was funcb'onallv 
tested in accordance with prescribed pro- 
cedures and the results were norma]. Sub- 
sequent tests revealed that the normal indi- 
cadons would be obtained widi the idler 
in reverse. Had the check procedure required 
the trim tab be moved through its travel 
with the elevator full-up, an interference 
would have been noted. 

Figure 8.2,104 of the Maintenance Man. 
ual, commonly called the ‘'r^gin| page.” 
was not consulted during this iostalladon 
or inspecdon. It was stated by company per- 
sonnel that rigging was not involved and die 
figure did not include ademiate installation 
and removal instnicHons- The figure how- 
ever did illnstiatc correct positioning of the 
idler. 


During the public hearing it was stated 
by Convair lentesentatives that the Blus- 
tiatcd Parts Catalog should not have been 
used as a reference dnring the right elevator 
trim fab installation. It was stated that thb 
manual was solely published for identifica- 
tion of parts and associated purposes. It was 
also stated that a question involving installa- 
tion, as in this case, should have been re- 
solved by consulting the appropriate blue- 
print. 

On the other hand, companv witnesses 
stated that common practice throughout the 
Industry was to use the Mamifactmcrs Illius- 
tratfd Ports Catalog as a guide diiring 
maintenance work arid thev expected it tn 
coneedy ilhutrate the relative position of 
narb in an assembly and in an oircroft. Thus, 
it was believed the IHustrated Parts Catalog 
was correcflv used as an installation refer- 
ence but because of the inconect fore and 
aft deoicKon of the right idler it was fai- 
stolled in reverse. Thev fnrihet stated that 
hinenrinh! were used primarilv during modi- 
fication work, were not ovailahle at ondving 
stations where maintenance was oerfmmed. 
were cnmber.snme. and it was onestionahle 
whether or not an ai 
njovee cordd read a 

iv oflicraTs hr 


maintenance or instaPaficin reference. 

The Board, subsequent to the hearing, 
conducted a nationwide survey of approxi- 
mately 70 maintenaocc bases owned and 
operated by scheduled and irregular carriers. 
Results indicated that approximately 6S% 
of the operators did not consider the Manu- 
facturers Parts Catalog as a maintenance 
reference and confined its use to an identi- 
fication of parts only. Tlie survev also re- 
vealed that aircraft manufacturers witii one 
exception do not intend that tlieir Parts 
Catalogs be used for any other purpose. 

Investigation disclosed tiie blueprint of 
the assembly which was available at the 
time of the subject installab'on illustrated 
the right-hand view but was incorrectly 
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by calling upon Fulcon Sylphon 
or Bridgeport Thermostat. 


Our bellows application engi- 

design problems easier and your 
products better- They’ll recom- 
mend the right bellows metal . . . 

nickel, They'll know the correct 
bellows charge for the job . . . 
volatile liquid or gas. They'll 
help you in many more ways, to 
assure your having a bellows 


assembly exactly s 
specifications. Ant 
by half-a-century 



your requirements. Ask for idea- 
filled Catalog AA-I400. 
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FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY 


THE WORLD 



Do you 
fit into 
this picture? 


Opportunities in Guided 
Missile Engineering at 
North American Aviation: 

ELECTROMECHANICAL 


Standards Engineering 
Technical Writing 

AEROPHYSICS 


orsonirolion, faeiliUes and experience keep ^ 

North American Aviation, Inc. 


ise the nation’s 
duties: suhson- 
d tunnels, ther- 
modynamic laboratory, electro-mechanical 
laboratories, rocket engine field laboratory. 


Many opportunities f< 


>nt graduates, 


and a number of high-level positions are 
available to experienced engineers. You are 
invited to send your resume to: North 
American Aviation, Incorporated, Engineer- 
ing Personnel Manager— 12214 Lakewood 
Boulevard, Downey, California. 



"GET 'EM 
ON THE RISE! " 

TO ENGINEERS who aie skilled 
in aerodynamics. ..or structural 
design.. .or flutter and dynamics... 
or electronics. ..or physics. ..or 
missiles control. ..or weapons sys- 
tems, Beechcbaft may offer an 
opportunity that is quite superior 
to the average job opening. 
Beechcraft has long been known 
as the leader in the production of 
civilian and executive type air- 
craft. This market is now growing 
rapidly as the top businessmen 
all over the world begin to appre- 
ciate the increased financial 
returns made possible by com- 
pany airplanes. 

This corporation and executive 
market is a stabilizing influence 
on Beechcraft's volume of pro- 
duction, which actually consists 
of a major portion of military 
work and a lesser portion of com- 
mercial work. 

Beechcbaft is aggressively enter- 
ing new fields and needs skilled 
engineers to do creative work of 
top-level quality in these fields. 
If you would like to be associated 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability shown by those 
who ha\ e it, and if you do possess 
superior skills in tlie categories 
first mentioned, write to — 


ioil fluttci speed foi the ftcc tab conditinn. 
As air S|iced built up. tlie oscillations in- 
creased in iua|nitude until the stub cud of 
tlic failed lod became wedged, holding the 
tnm lab in a full-up or aircraft nosc.do«ii 
position. 

Hie trim tab position and the rcsulbng 
iiosc-down pressure could not be ovcrctime 
by the new and necessitated the wheels-up 
landing which followed. Tlic failure of the 
push-pull rod was caused by stresses iinposed 
on it os a rcsnlt of the reversed idler inshillu- 


As shown under investigaHon, the Mainte- 
nance Manual was hist consulted during the 
right elevator trim tab installation and 
figure 7.2.101 of this mainial was consid- 
ered the appropriate reference- Since the 
figure did not illustrate correct positioning 
of the idler, not were instrucBons clarifying 
its installation included, this pact of the 
Maintenance Manual was inadequate. 

Although rigging was nut considered to 
be involved by the mechanic and inspector, 
it was closely related to this installatien. 
When the idler installation question was to- 
terred to the inspector by the mechanic his 
experience and responsibility should have 
prompted liiin to refer to tlie “rigging page" 
(F^ure 8.2.104 of the Maintenance Manual) 
in addition to the references previouslv 
mentioned. Had he done so tlie inspector 
sliould have realised tliat the idler was 
installed Mntrary to the rigging diagram. 


The carrier is required by Civil Air Regu- 
lations to prepare and maintain a hlainte- 
nance Manual and it is responsible to deter- 
mine that tills manual Is compicrte. current 
and adequate. The Illustrated Pacts Catalcg 
is not considered a part of, or supplement to, 
the Maintenance Manual, Hie Board there- 
fore is of the opinion that the carrier did not 
meet its responsibility to dctcrniinc ade- 
quacy of its Maintenance Manual and its 
policy pemiitting the use of the Parts Cata- 
log as a maintenance guide was ineorrect. 

'I'hc public hcariug revealed that other 
carriers have used the catalog as a mainte- 
nance guide. Tills practice indicates that in 
most instances the publication has been 
reliable for this purpose and leads to the 
conclusion tliat due to a mistake of the 
niamifactiirct in prcinring Figure 2003 of 
tlic Parts Catalog, tlie riglit idler was shown 
witli ib convex side forward, or reversed 
relative to its correct installation. Althougli 
representatives of the mannfacturcr stated 
this publicatiun was not intended to be 
used as a maintenance guide, it is evident 
the carrier was not aware of the publication's 

As shown by the Board's safety survey, 
approximately une thiid of tlie scheduled 
aod insular carriers have used Farts Cata- 
It^ as maintenance icfercnccs altbougb 
Dianufactiuers have not prepared them for 
this purpose- The Board bebeves that the 
publication, unless specified by tlic manu- 
facturer, should not be used fur mainte- 
nance purposes and as a result, the Civil 
Acrouautirm Administration has taken meas- 
ures which will clarify die couBicting opin- 
ions rebtive to the proper use and purpose 
of the Illustrated Parts Catalog, emphasiz- 
ing that it is not considered a maintenance 
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OPTIMUM PERFORMANCE IN VITAL 
AUTOMATIC PILOT SYSTEM 


The instrument 

Sperry "Gyro- 
syn » compass 
which com- 
bines the ad- 
vantages oi 
gyroscopic sta- 
bility ondmag- 

tion to provide 
on accurate di- 
rectional refer- 


-featuring SUPER DEPEmBILITY! 

The Sperry "Gyrosyn" compass is an outstanding excrmpls of precision 
and dependability. Electro Tec is proud to furnish slip ring assemblies 
which ore consistent with the high accuracy and unfailing performance of 
this instrument. In this application, as in hundreds of others. Electro Tec 
meets specifications with a degree of accurocy unattainable with built-up 
or molding methods of manufacture, This extreme precision plus the many 
other advantages that result from Electro Tec manufacturing techniques 
hove resulted in leadership throughout the industry. For complete co- 
operation in applying Electro Tec "know-how" to specific problems call 
or write the Sales Engineering Department. 


ONE PIECE UNIT 
REPLACES ASSEMBLY 
MULTIPLE COMPONENT! 



ELECTRO TEC 
CORPORATION 


PRODUCTS OF PR5C;S/ON CRAFTSMANSHIP BY A NEW AND REVOTUTIONARY PROCESS 


The HEW All-Fiberglas 




Conlinentdl Motors shares Taylor* 
craft's pride of achievement in the 
three new series of utility planes 
currently being introduced by this 
industry pioneer. Like most other 
leading makes of airplanes, Taylor* 
craft's new all-Fiberglas models — 
the Ranch Wagon, the Sky Liner, 
and the Topper — offer the proven 
safety, dependability and economy 
of Continental power. The fact that 
50 per cent of Taylorcraft's 1955 
production is destined for export 
provides an additional reason for 
standardizing on Continental 
power. For Continental oircraft 
engines are backed by established 
service facilities . . . trained me* 
chanics and genuine Continental 
parts ... all over the world, wher- 
ever people fly. 
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n.e Beard determines Umt the probable 
cause of this accident was loss of control 
due to a failure of the right elevator trim 


due to a failure of the right elevator trim 






HOW THE BEST ACTUATORS ARE BRED 


We feel itiat no producl is so good lhat it can’t be 
iitipioved. As Exhibit ‘"A,” we submit the R-550 
Linear Actuator. It is a refinement — by no means 
a final version — of a happy marriage hetween an 
electric motor and a ball bearing jack screw. As 
Exhibits “B,” ‘‘C,” atid so on. we submit the ptod- 
ticls listed at the bottom of this udvertisemenl. Each 
step in the evolution of these designs was sparked 
by the special needs of an Airborne customer. The 
next version of any of these products may be your 
own. Bring your design problem to Airborne. 




AIR TRANSPORT 


Mexico Shifts Policy, Pla n s N.Y. Route 


• Govermueut has given nod to CMA, country’s largest 
airline, which is buying DC-7s for nonstop service. 

• However, agreement with U. S. must come first; 
meanwhile, Air France skims cream off traffic. 


(McG»w-H£li World News) 

Mexico Ci^— The Mexican govern- 
ment has decided to encourage one of 
this nation’s airlines to ondcitakc non- 
stop service to New York, reliable 
sources here report. 

TTiis represents a complete shift in 
policy, both on the part of the govern- 
ment and of most of the carriers, who 
have felt it too expensive an operation 
to attempt to compete on this route 
with foreign carriers. 

► Orders D07s— According to informa- 
tion reaching Aviation Week here 
Compania Mexicana de Aviacion, the 
country’s largest carrier— 450,000 passen- 
gers a year and 15 million miles flying 
annually— not only is willing to fly the 
nonstop Mexico City-New York route 
but already has ordered three DC-7s. 
evidently for this purpose. 

The Mexican government long has 
been unhappy to see scores of smaller 
countries with airlines flying into New 
York, while no Mexican line schedules 
flights there. It thus is willing to en- 
courage the CMA project, if agreement 
on the route could be reached with the 
U. S. on an exchange basis. 

That in turn depends upon the pres- 
ent Civil Aeronautics Board consoli- 
dated hearings with American, Eastern 
and Pan American over this route. All 
three would very much like to fly 
Mexico-New York nonstop. 

► One U. S. Cariier-Howevcr, the CAB 
hearings in Washington are far from 
concluded. The examiner gave the air- 
lines until Dec. 31 to file briefit follow- 
ing initial hearings, and his recommen- 
dation to the full Board probably will 
he made some time this month. 

It is liardly considered likely that 
C.AB will authorize more than one U. S. 
carrier on the route as tlie amount of 
traffic (running probably in the neigh- 
borhood of 50.000 passengers per year) 
would hardly warrant it considering the 
load must be split to some extent with 
the Mexican line. 

From the Mexico end. most logical 
of the three would be American which 
already flies the route (though not non- 
stop) and owns extensive hangar facili- 
ties in Mexico, including the Monterrey 


Airport. American also has invested 
substantial sums in building traffic 
through advertising in the U. S. 

► The Other Side— However, there is 
great pressure from the other U, S- 
carriers, each of which can offer a strong 
case. PanAm, of course, is a pioneer 
in Latin American service and presently 
flies from here to Houston where its 
New York passengers are transferred to 
Eastern. 

Eastern Iras been after the Mexican 
route ever since the war. One of the 
principal Mexico City office structures 
is called the Eastern Airlines Building, 
although the line maintains only a ticket 
office and does not fly into Mexico. 

One fact on this end that might in- 
fluence the U. S. case is that the most 
likely Mexican line to get the local 
nonstop rights (CMA) is a Pan Ameri- 
can affliate and reportedly 40% owned 
by PanAm. It would seem unlikely to 
have two PanAm lines competing 
.against each other. 

► .4ii France's Problems— The only other 
Mexican airline reported interested in 
the New York route is Aerovias Guest, a 
Mexican-founded line backed by Wins- 
ton Guest and currently flying between 
Mexico City and Miami. However, this 
line is operating only DC-4s at the 
moment and hardly is equipped to take 
on the New York flight. 

Another interesting aspect of the 
Mexico City-New York struggle is that 
•\it France, the carrier now serving the 
New York to Mexico City route non- 
stop. has a concession from Mexico 
which reportedly states that its Fifth 
Freedom rights cease upon the granting 
of the route to a Mexican airline. Nam- 
ing of CMA apparently would auto- 
matically eliminate Air France-New 
York traffic. 

Local agent for Air France is Aerovias 
Guest, wliich is doing a booming busi- 
ness for the French and thus is in Ait 
France’s comer on the matter. 

► Unhappy Allies— Air France has cut 
heavily into American on the route. Air 
France flight is scheduled for onlv 7 hr., 
while American takes 12 hr. for the 
same trip, as it must land at San An- 
tonio. Dallas and often at Washington. 

It is estimated that 35% of AA’s pas- 


sengers are usually Now York bound .and 
that an even higher rercentage of their 
revenue comes from through passengers. 

U. S. carriers naturally are very un- 
happy to see a European carrier hauling 
the hulk of the New York-Mcxico City 
traffic while the two nations concerned 
get only the minor part. 

► A Solution?— One solution to this 
rather tight and involved problem, with 
no action in sight from CAB before 
spring, as the full Board still must hear 
oral arguments even after the examiner 
submits his report and the recommenda- 
tion must go to the President, is this; 

It is felt by airline experts here that 
a conditional agreement could be 
reached in a relatively short time with 
the Mexican government by having the 
State Department request the local U. S. 
embassy in Mexico City to approach 
Mexico’s Communications Department. 

The embassy could sound out the 
possibility of a conditional agreement 
on the single New York-Mexico City 
route and, if the Mexican department 
is as interested as reported, could reach 
a conditional agreement for carriers of 
the two countries to fly the route non- 
stop starting as soon 'as each country 
selected a carrier. 

This would be a tacit admission that 
no bilateral agreement could be reached 
between Mexico and the U- S., but such 
apparently is the case as eight years of 
discussion have not resulted in one, It 
apparently is better at least to sign a 
New York-Mexico City nonstop route 
agreement. 

Naming of the U. S. carrier for the 
nonstop route necessarily would depend 
upon the final Presidential decision, but 
the Mexican choice could be pennitled 
to start nonstop flights at once. 

Nonsked Temporarily 
Halts Nonstop Service 

North American Airlines is temporar- 
ily discontinuing its DC-6B nonstop 
eastbound transcontinental flights (Avi- 
ation Week Dec, 27, p. 78), 

Evaluation flights indicate that these 
flights cannot be conducted under tlic 
existing 8-hr. crew limitation, Harold 
Cope, director of operations. North 

“The flights will be resumed shortly, 
either with multiple crews, or in ac- 
cordance with the requirements of spe- 
cial regulation 405, presently under con- 
sideration by the Civil Aeronautics 
Board," Cope says. 
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Civil Reserve Air Fleet Quotas 

Number of plmics allocated to CivQ Kecervc Air Fleet, and subject to miUtaiy 
service iu an emergeDcy. is increased from 308 to 317 under a revised plan announced 
hj Defense Air Transportation Administntiao. 

Because of tbe large increase in capacity and speed of transports, DATA reports, 
the percentage of dvfl airlift required in the program has dropped from appiosi- 
mately ‘10% in 1931 to 3S% at present. Percentage of four-engine airlift required 
has dropped from opprosimatcly 60% to 39%. 

Tbe 317*plane reserve— 224 for Atlantic and 93 for Pacific operations— includes! 
127 DC-ls: 103 DC-6s: 66 Constellation types, and 19 B-377 Stratocruisers. In 
addition, a contingent reserve, to provide for accident or other loss of planes in 
the reserve, is established. All aircraft will be controlled by tlie Military Air Trans- 
port Service. 

This is tbe allocation of the 317 planes: 


Capital . 
Colonial 
Delta , , 


Con- 


DC-6 B-577 


il-Eastem 

North American . - 
■ ')atcd & West- 


TWA Completes Plan 
For Long-Term Credit 

With its re-equipment program in 
high gear and prospects of Lockheed 
turboprop Super Constellations on the 
horizon, Trans World Airlines has com- 
pleted a long-term refinancing program 
with Equitable Life Assurance Society- 

In addition, the company has ar- 
ranged standby credit with a group of 
major U. S- banks headed bv the Irving 
Trust Company of New York. 

► Debt Boosted— This increases TWA’s 
debt considerably from S20.7 million at 
year-end. The carrier reduced its debt to 
that figure from a total of S-il-8 million 
at the end of 1953- 

In refinancing a $16-million deben- 
ture debt due Equitable in 1956, the 


total commitment to that company was 
increased to $-10 million, secured by a 
15-year general mortgage due in 1969. 
Of this, $15 million is initially outstand- 

^e remaining $25 million will he 
used during the delivery period of 
TWA's 20 1049G Super Connies, Feb- 
ruary through June. 

► Revolving Credit- .As a result of this 
increased financing by Equitable, the 
airline has canceled out a hank credit of 
five-year maturity for $25 million, initi- 
ally contemplated for financing the 20 

In connection with the standby credit 
agreement with Irving Trust andpartici- 
]Mting banks, TWA paid off $10.1 mil- 
lion of bank credits due serially to May 
of next year. A revolving credit has been 
substituted in the amount of $10 mil- 


lion, running to June 1957. Of this, $2 
million was bonowed lost month. 

Other participating banks for Idie 
standby credit include: Bank of America. 
National Trust Savings Assn., Mellon 
National Bank & Trust Co., Bankers 
Trust of Boston, Security First National 
Bank of Los Angeles and California 
Bank. 

National Airport Has 
Biggest Traffic Year 

Washington National Airport had its 
biggest year in 1954, with total number 
of passengers handled increasing almost 
15% over 1953 to hit the 3.1-million 

Despite the larger equipment intro- 
duced by most airlines, aircraft opera- 
tions at the airport also were up over 
the previous year, showing an increase 
of 3.3%. An estimated total of 201,990 
takeoffs and landings were made. 

► Increase Loading Capacity-The termi- 
nal was continually faced with the prob- 
lem during the j'ear of having more 
aircraft on hand during peak hour pe- 
riods than there were positions for load- 
ing and unloading. In an effort to ease 
this condition, construction has been 
started on a finger which will extend Out 
from one present gate position to pro- 
vide five additional loading stations. 

From an economic standpoint, the 
airport fir'shed in the black for fiscal 
year 1954, taking in $1.9 million as 
compared with a congressional appro- 
priation of $1.3 million for its operation 
during the year. The airport docs not 
retain its receipts. All income is turned 
over to the general fund of the U. S. 
Treasury and operating expenses for the 
following year are supplied in the form 
of congressional appropriations. 

Seaboard Forecasts 
Atlantic Gains in '55 

Despite persistent reports that Sea- 
board & Western Airlines' chances for 
a trans-Atlantic all-cargo certificate are 
slimrher than ever, the canicr looks for- 
ward to a big year in 1955. 

Arthur V. Norden, executive vice 
president of the all-freight airline, re- 
ports that commercial cargo carried 
across the Atlantic by Seaboard during 
1954 shows an increase in ton-miles of 
more than 100% over 1953. "Our 
economic forecasts for this year indicate 
that this curve will move up in impres- 
sive fashion," he says. 

► USAF Program— Citing Air Force 
announcement of a new air logistics 
program, Norden said this alone should 
account for a big jump in business- 
"Initiation of this program by the Air 
Force in conection with the transporta- 
tion of aircraft engines for overhaul will 
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reduce the engine overhaul cycle from 
270 days now required by surface trans- 
portation to 100 days by air transporta- 
tion, resulting in an estimated reduc- 
tion of 25% in overall engine require- 
ments,” Norden points out. 

"Thus, the government is placing 
into action the basic principles of 
present-day merchandising, namely— 
quick delivery, small inventories and 
fast turnover— in this new approach to 
military logistics. It is a known fact 
that the savings in shortening the pipe- 
line from factory to combat forces not 
only lessen the all-important time 
factor but the burden on the taxpaver 
as well." 


Western Omelet 

• CAB counsel proposes to 
expand service in West. 

• Plan shifts trunk stops, 
bars Donsked coach bid. 

Airline service in the West will be 
expanded considerably if a pattern out- 
lined by a Civil Aeronautics Board 
counsel is adopted by flic Board. Tlie 
proposed service is outlined in a brief 
filed by counsel for the Bureau of Air 
Operations with Examiner F. D. Moran 
in the Denver service case. 

Under terms of the plan. Trans 
World Airlines and Western Air Lines 
would move into Denver, which has 
been United Air Lines' private territorv 
as far as transcontinental service is coii- 
cemed. United would move into Kansas 
City, now served by TWA. 

American would be .tllowed to ex- 
pand its nonstop east-west service, 

Recommendations ate: 

• TWA would serve Denver on its 
transcontinental route, except that 
flights serving Denver couldn’t serve 
Kansas City or St. Louis and flights to 
or from the West would have to 
originate or terminate in San Francisco, 
setsing Los Angeles intermediately. 

• United would serve Kansas City, ex- 
cept on flights serving Denver or 

• American’s Routes 7 and 25 would 
be extended from Chicago to Los 
Angeles and San Francisco. This would 
allosv American to offer nonstop and 
one-stop service from such cities east of 
Chicago as Detroit, Indianapolis and 
Buffalo to the West Coast. 

• Western would get a new route seg- 
ment between Oakland/San Francisco 
and Denver, via Reno and Salt Lake 
City. The authorization for Reno 
would be for a term of three years, and 
certain restrictions would be placed on 
service to points north and east of 
Salt Lake City other than Denver. 


► Passenger Benefits— Bureau counsel 
said: "Competitive service affords the 
passenger tfie opportunity to receive 
various benefits in service. It can be 
introduced with the minimum adserse 
effects on comparathcly dense traffic 

“The Bureau believes that the traffic 
on the major segments of the points in 
issue is sufficiently dense to warrant 
extending the area of competition. The 
proposals ... are designed to extend 
competition believed to be in the pub- 
lic interest without economic disruption 
of the air transportation system and at 
the same time to furnish a substantia! 
measure of new and improved service." 

Applications for route expansions to 
the Blast and West by Continental Air 
Lines would not he granted fay bureau 
counsel, but Continental's present serx’- 
ice from Denver to Kansas City, and 
Denver-St. Louis through a Btaniff Air- 
ways interchange, would be protected b> 
restrictions against duplication of those 
services bv United and TWA. 

► Nonsked Plan Refasexi— The North 
American Airlines group wants to offer 
coach service Chicago-Kansas Citv- 


Doeing 707 jet tankcr-transport prototvpe 
has cruised "substantially higher and at 
greater speeds" than the 42.000 ft, and 
550 rnph. previously repotted, Boeing Air- 
plane Co., Seattle, Wash,, says— without 
giving exact figures. Ibc company reports 
the 707 now has flown to higher altitudes 
than any other transport in history. It has 
successfully compiet^ the second part of 
its test program and logged 92 hr. 30 min. 


Denser-Los Angeles-San 1‘rancii.cu on 
the grounds that there is enough traffic 
so other carriers wouldn't be hurt and 
that the nonsked would be more effi- 
cient at developing coach traffic. 

Counsel advises turning the North 
American application dosvn, finding 
that service would be adequate under 
the proposed plan. Further, the brief 
observes that the nonsked’s fitness has 
been questioned in the unresolved 
North American compliance proceed- 
ing. 

Ill analyzing the factors iiivoh'cd in 
the case, it is found that it is one 
largely concerned with new competitive 
service in an area which has shown 
substanhal growth in recent years. 
Three major points involved— Denver, 
Kansas City and Salt Lake City— have 
little or no competitive franscontincntal 

► Requireineiils Increased— No proof of 
inadequate scn icc was found in the cast 
of the carriers involved in the proceed- 
ing in relation to their service obliga- 

It is pointed out that density require- 
ments for ecuiiomical route operation 


flight time, with its cabin pressurized for 
all but two hours- its P&W fT-3 twin- 
spool jets have been disassembled, far com- 
ponent inspection, with tbe eogines re- 
maining on their imderwing pods. No parts 
replacement was necessary, Boeing states. 
While the 10,OOQ-ft runway was closed at 
Boeing Field for repaiis recently, the 707 
icied a parallel 5,SOO-ft. tasiway and took 
eff in less than lialf tlie avaibble space. 



Boeing 707 Climbs to New Heights 
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have been increased by three factors: 
greater capacity of new airplane types, 
development of new aircraft with trans- 
continental nonstop capabilities and 
the burgeoning growth of aircoach 
services. 

Transcontinental nonstop flights are 
found to have a marked effect on major 
interm^iate cities because they can 
siphon off through traffic and cause a 
reduction of service to intermediate 

► One-Carrier Argument— Use of newer, 
larger aircraft and the introduction of 
high-density coaches also have traffic 
density reejuirements. since it takes 
more passengers to make them pay. 
The expansion of one-carrier service 
from the involved areas is pointed to 
as an improvement in sers’ice and a po- 
tential generator of new traffic. One- 
carrier service is more attractive to the 
passenger because his baggage and 
ticket arrangements are handled by a 
single company, and connections are 
usually easier to make. 


PHYSICISTS 



New Canadian Rule: 
One Mile From Clouds 

Canada’s Dept, of Transport has 
ruled that planes flying under air traf- 
fic control must remain one mile away 
from cloud formations, instead of 2,000 
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ft. awav as required previously. Visi- 
bility r^uirement west of the Rocky 
Mountains is increased from one mile 
to two miles. 

The new rules, under consideration 
for some time, were tried out experi- 
mentally late in October for civil and 
military aircraft. The new regulations 
also require that planes flying under 
visual flight rules above 3,500 ft. pro- 
ceed along normal aiilanes and regu- 
lated altitudes. Planes crossing airlanes 
must do so midway between lanes and 
at an angle of at least 45 deg. 

Patterson Supports 
Railroad Subsidies 

Los Angeles— United Air Lines presi- 
dent W. A. Patterson recommends that 
railroads be subsidized if necessary to 
see tliem through their economic diffi- 

"If railroads need subsidy to see 
them through a period of making ad- 
justment to new markets, they should 
have subsidy and we will support it.” 

► Turns the Tables— Patterson thus 
turns the tables on the railroads which 
have been complaining about airline 
subsidies. In fact, he says the airlines 
arc in good economic health and re- 
quite little subsidy. 

”I don’t intend to get into any con- 
troversy, but the railraads started 12 or 
13 years ago complaining about the 
airlines and their subsidies,” Patterson 
says. ”It's an old record and it's getting 
a little scratchy.” 

He points out that only 8% of to- 
dav’s airline passengers fly on subsidized 

“It can be said that there does exist 
subsidy in a relatively new and very 
small portion of the air transport in- 
dustry, namely, the local service air- 
lines, which have been established by 
the Civil Aeronautics Board during re- 
cent years to serve communities so 
small that the resulting traffic does not 
permit economically self-sufficient op- 
eration," the UAL president says. 
"However, 98% of all airmail is carried 
without subsidy." 

► Airmail Revenue— He told a Town 
Hall meeting here last week that UAL 
and other major airlines receive 45 
cents per ton-mile for carrying airmail 
whereas the revenue to the Post Office 
from postage on the mail amounts to 
$1.30 per ton-mile. 

“It is true that we have taken away 
a substantial part of the railroad busi- 
ness,” Patterson says. But he suggests 
that railroads strengthen and retaiiY 
their dominant position in the trans- 
portation of freight, which he said al- 
ways has been their principal source of 
revenue. "There is nothing on the scene 
today or visible in the engineering 
future of air transport to indicate the 
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MARCONI 
RADIO COMPASS 
Type AD 7092 0 


The type AD 7092 C receiver 
shoiviiig accessibiliiy 
of components. 


Specified by Trans-Canada Air Lines and now chosen 
by Capital Airlines for their Vickers Viscounts. 


Special Features include 


Light weight and small size— the receiver is only 
15 lb and 8’x5’'xl2r. 

Suppressed loop mounted flush with Ihe aircraft skin. 


Marconi Radio Compasses are in service 
with 40 of the World’s leading Airlines. 


SUPPRESSED LOOP 



Small, low drag sense antenna providing improved 
‘turn round' performance. 

Entirely electrical remote control system giving 
complete freedom in positioning units. 

ARINC tubes throughout. 

Automatically tuned dual sense amplifier giving 
increased protection from interfering signals. 

Variable selectivity available. 

• C.A.A. type approved 

MARCONI 

Designers of the world's finest Radio Compass 

WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ENGLAND 

itatives: J. S. V. Walton, 23125 Beaver Slreei, New York City 4. 

Suite 223. Dupont Circle Bldg., 1346 Conneciicui Ave. N.W„ Washington 6. 
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.** INOUtRE ABOUT GLOBE MINIATURE 

HI-TORQUE ROTARY ACTUATORS 


with dimsnsions of only 2” XSH4" mm., units h. 
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industries. 



AERONAUTICAL EN6INEERS 
AERODYNAMICISTS 

Openings are available 
for junior and senior re- 
search engineers to work in 
two supersonic wind tuiwels 
and one hypersonic wind 
tunnel (under construction) 
as lest project engineers. 
Duties include responsibility 
(or pretest planning, calibra- 
tion, test supervision, data 
reduction, and report prepa- 

This is on unusual oppor- 
tunity to participate in ^ver- 
aiied types o( tests and to 
gain experience in testing 
techniques, use of electronic 
test equipment, IBM and 
electroxiic data handling and 
computing, automatic ma- 
chine plotting, etc. 

Airmail your resume today 

Coltech 

lET PROPULSION LABORATORY 
4800 Oak Grove Drive 
Posodeno 3, California 


AERODYNAMIC 

ENGINEERS 

FOR 

LONG RANGE GUIDED 
MISSILE PROGRAM 

Stability and control analyses 
on automatically controlled 
missiles. Complete dynamic 
studies of the controlled mis- 
sile system. Flight trajectory 
and performance colculotions. 
Airloads and flight criteria. 
Aerodynamic heating problems 
of high speed flight. 

North American facilities in- 
clude supersonic wind tunnels. 
Construction will soon begin 
on a new 7x7 foot tri-sonie 
wind tunnel. Company engi- 
neers also conduct reseorch 
and development at govern- 
ment testing facilities through- 
out the country. 

MISSIIE&CONTROL EQUIPMENT UeptA 

NORTH AWAN^An INC. 


uiilincs will ever become a serious com- 
petitor of the tails in the field of 
freight," he said. 

► Freight ,\dvantage— Patterson believes 
there is no question that railroads have 
a problem, but he says their advantages 
in the freight field can restore their 
economic health. 

"You can pull a lot cheaper than you 
can lift. We lift for cents per ton-mile; 
Act pull for mills per ton-mile.” 

Patterson's speech in Town Hall 
followed lines close to those of Ameri- 
can Airlines president C. R. Smith’s 
"How to Run a Railroad" speech 
(Aviation Wees Dec. 20, 1954, p. 
15), which was also delivered here in 
Los Angeles. 

Dallas Wins Support 
In Airport Squabble 

Another chapter in the Ft. Worth- 
Dallas airport squabble unfolded last 

Failure of Civil Aeronautics Board 
to give notice to and permit Dallas to 
be heard prior to rendering a decision 
in the Central Airlines renewal pro- 
ceeding was a violation of the due proc- 
ess clause of the federal Constitution, 
says the National Institute of Municipal 
Liw Officers in a brief filed with the 
U. S. Supreme Court. 

The organization, which is composed 
of more than 900 municipal corpora- 
tions, filed the brief supporting the Dal- 
las petition as a friend of the court. 
NIMLO is not a party to the case, but 
is interested in the outcome. Such briefs 
are permitted in order to assist the court 
in making its decision. 

► Use Ft. Worth— In tendering its de- 
cision in the case, CAB had stipulated 
that Central's certificate was granted 
for service between Okbhoma City, 
various intermediate points and the ter- 
minal point Dallas-l't. Worth— to be 
sca-ed through Ft. Worth Interna- 
tional .\iiport. 

In this case, sass NIMLO, CAB de- 
parts from this established policy in 
that “it prohibits the use of one of the 
most active civil airports in the country 
for reasons of traffic convenience and 
operating efficiency, both matters of 
judgment peculiarly within the com- 
petence of officials of the airline and 
municipality concerned." 

► New PoliCT?-In its brief to the court, 
NIMLO says; "If this represents a new 
policy and attitude of the Board, and if 
it is put into practice without notice 
and heating, as claimed by the city of 
Dallas, it has profound significance to 
the growing number of air centers 
which have more than one airport 
within a distance which the Board 
may decide is 'adequate' or 'conven- 

"These communities are entitled to 
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know," the brief continues, "when and 
how the policies of the federal govern- 
ment affect their interests. They sre 
entitled to a fair opportunity to con- 
test those policies, if an actual or po- 
tential confiict with local interests 
exists. 

", , . Each of the important air 
centers is intermittently involved in 
the continuing parade of route certifi- 
cation proceedings before CAB. Mu- 
nicipalities are not organized and 
financed to maintain continually tiieir 
guard against federal resolution of their 
problems in constantly recurring legal 
proceedings. 

"Futhermote, it is not in the public 
interest that they be subjected to such 
expense and uncertaint)’, merely be- 
cause CAB has deliberately or inad- 
vertently failed to give notice to the 
pubb'c of fundamental changes in policy 
and of the scope of legal proceedings 
as they affect local interests." 

► Four Proceedings— NIMLO saw the 
extent of this burden is fairly indicated 
by the current involvement of Dallas in 
four route certificate proceedings in 
which the use of Love Field has been 
or could be involved. 

"The prospect of litigation before the 
Board, or before the courts, if neces- 
sary, as a continuing process of main- 
taining a local voice in local affairs is 
profoundly disquieting to the large and 
growing number of communities de- 
pendent on civil air transportation,” the 
brief stated. 

In conclusion, NIMLO asked die 
court to order CAB to grant the city an 
opportunity to be heard in this case. 
"Only in this way can the important 
issue involved be decided fairly, upon a 
record, and in keeping with the due 
process of law required by the federal 
Constitution,” 


SHORTLINES 


► British Overseas Airways Coip. claims 
an unofficial New York-Nassau speed 
record of 3 hr. 19 min, made on a 
scheduled flight by a BOAC Strato- 
cruiser. 

► KLM Royal Dutch ,4iilmes has added 
Sao Paulo, Brazil, to its South Ameri- 
can service. Sao Paulo will be served 
weekly on KLM’s Amsterdam-Rio de 
Janeiro-Buenos Aires route. 

► Mohawk Airlines plans to build a new 
possenger terminal at Cornell Univer- 
sity Airport in Ithaca, N- Y. The new 
building, which is scheduled for Apt. 1 
completion, will provide expanded pas- 
senger-handling facilities and make 
added office space available in the pres- 
ent office-terminal building. 



Martin’s engineering slalT represents an aggregate of 10.000 man-years 
of engineering experience, covering every branch of the aeronautical 
sciences. 


And there is — and alw.iys will be — a need for outstanding "new blood" 
in this organization, 

/f il's only a job you want, the woods me full of them. But if you are one 
of the fell who are destined to go far in this indusby, you’d be wise to 
take an enginen’s-eye view of the mindpower and the facilities you’ll 
be working with. 

Write to J. M. Hollyday, Box A-1, The Glenn L. Martin Company 




AVIATION WEEK, Sc 



TO THE FINE ENGINEERING MIND 
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Convair, in beauiifui San Diego. Oillfornu. now ot?crs exceptional 
career op^rlunliles to DYNAMICS ENGINEHS with experience in 
general flight and control dynatmes for both airplane and missile 
design — analysis and synthesis of «rvomechanisms, autopilot design. 

flutter — aerodynamic, dynamic, and transient load analysis — solution 
of dynamic problems by analytical methods and analog machir^ 

At CONVAIR you will And an imaginative, explorative, energetic engi- 

tlTchXn^yo'IirmindlTour'skiliryewrabilhpM i'lTso 
plex problems of vital, new. long-range programs. You will find 
salaries, facilities, engineering policies, ^ucjiion.il opportunities and 
personal advantages excellent- 

Lovely. sunny. SMOG-FREE SAN DIEGO, ever-growing area of three- 

by most as the Nation's finest for climate, natural beautt and easy 
(indoor-ouldootl living. Housing is plentiful and rcasunahle. 
Generous travel allowances to engineers who are aeceptccl.' Write 
at once enclosing full resume to: 

H. T. Brooks. Engineering Personnel, Depl. 101 
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A Division of General Dynamics Corporation 

3302 PACIFIC HIGHWAY SAN DIEGO, CAIIFORNIA 
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PinSBURGH RADIO DIVISION NOIV OPEN 

Complete Test Facilities For The Inspection and 
Servicing of — 

COLLINS-BENDIX 
LEAR -SPERRY -ARC 


Under the direction of — 

ART VANDENBUR6H TOM PRICE 

I formerly ot Collin, Radio) I formerly ot Colonial Airline,) 



SPECIAL SERVICES | 


PARTS & SUPPLISS 


— R- K. Brown Co. 

PARTS SPECIALIST 

STROMSERG 

INJECTION 

CARBURETOR 

CAABURrrORS PARTS ASSEMBLIES 
CAHSUPETOtS SUPPLIIO IN REPAIRABLE 
I OVERHAULED 
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200 -ih f, DC-3 
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HILLER HELICOPTER 


Fire 

Control 

Analysts 


aticians • Electrical Engineers • Physicists 

I for immediate openings in aU levels oi employment, 
are lop ranking technical positions together with training 
os leading to lop responsibility in mathematical analysis 
ctionic iiie control, computers, and servomechanisms. 

isehofd goods moved * Liberal employee benefits 

* Interview expense poid 

Send written resume to 

REMINGTON RAND, Inc. 


1902 W. Minnehaha Ave. 


St. Paul 4, Minn. 


AERONAUTICAL ENGINEERS 

Aereelastieity Theoretical Aerodynomies 

Thermodynamics Structurof Dynamics 

Aircraft Performance 


ALLIED RESEARCH ASSOCIATES, INC. 



Deolers for Lear, Collins & Bendix Radio ond 
Eclipse-Pioneer Instruments 

SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 

Onforio International Airport 
Ontario California 
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PBY-5A AND LUXURY TYPE “LANDSEAIRE” 
CESSNA AIRCRAFT DEALER 


I Fully equipped to do Maintenance and 
Overhaul on all types of Aircraft 


• Ultra Modern Interiors and Conversi 
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News Sidelights 

Ryan Aeionauticat Co.'s jct-poweccd vcrtical-takcoft fighter, under con- 
struction for the Air Force, now has reached "an advanced stage," the 
company reveals in its year-end report. 

Los Angeles Airways reports load factors on its new Long Beach-Los 
Angeles passenger helicopter routes have been “modest.” but that traffic is 
increasing, LAA is surprised to find more coast-wise than transcontinental 
passengers using the service. Other southern California routes arc anticipated 
before April. 

Landing fees at Teterboro (N. J.) Airport on aircraft weighing 2,500 lb. and 
over were inaugurated Jan. 1 by Pott of New Yoth Authority. TTie charge 
is $2.50 per takeoff for planes from 2,500 lb. to 7,500 lb.; for planes over the 
latter weight, the toll will be 20 cents per 1,000 lb. of maximum gross 
weight. Owners in the 2,500 to 7,SOO-lb. category may pay $10 monthly or 
$100 annually for unlimited use of the field if they prefer. PNYA notes that 
of 101,400 tateoffs made at the airport in 1953, 35,000 were in the less-than- 
2, 500-lb. range. 

First operational unit to get new North American F-86H Sabres is the 
312th Filter-Bomber Wing, Clovis AFB, N- M- 

Mote than 11,000 engine hours were flown without major overhaul by the 
93rd Bomb Wing’s recently acquired Boeing B-47s during the first 62 days 
of jet operation by the unit. Cleanliness played an important role in attain- 
ing this time. Duct covers were placed on the engines; airport runways, 
landing areas and parking aprons were electromagnetically swept to prevent 
foreign matter from contaminating tlic General Electric J47 lets. 

Airline stretcher case service has been inaugurated by Trans World Air- 
lines-with kits located at New York, Chicago. Kansas City, Los Angeles and 
San Francisco— for use by patients, who must clear travel through the 
TWA's medical headquarters. Charge for the service is price of four full- 
fare, oneway tickets. 

Bell 47G copter is being used as a flying ambulance by the Province of 
Newfoundland. On 24-hr. call, the craft picks up emergency cases upon dis- 
patch by radio, and takes them to hospital at St. John’s. 



'BUILD-IT-YOURSELF' SAILPLANE is being olfered by Sebweiaer Aircraft Corp.. 
Elmira. N. Y.. in kit form at prices ranging from S1.385 to Sl.-f?;. llie firm ays 
the kit can be assembled by one person in four-five months of spate time, more 
quickly if a group participates. Design approval of the single-place craft has been 
granted by Civil Aeronautics Administration. Designated the 1-26. it spans -fO fL, 
has an empty weight of 34S lb., a maximum gross weight of 575 lb. Glide ratio 
exceeds 25:1. Schweizet says the kit is applicable to construction in schools u an 

training programs operating for years, regularly expands them to cover new projects. 


AVIATION CALENDAR 

Jan. 19-23-Miami International Actoama, 
Miami (Fla.) International Airport. 

Jan. 20-21— Institute of Radio Engineers 
and Radio-Electronics-Television ^nu- 
facturers Assn., Symposium on Printed 
Circuits, University of Pennsylvania. 
Philadelphia. 

Jan. 20-22- Conference on High-Speed 
.Aerodynamics, organized ^ the Depart- 
ment of Aeronautical Engineering of the 
Polytechnic Institute of Brooklyn, Engi- 
neering Societies Building. New York. 

Jan. 2‘1'27— American Meteorological Soci- 
ety. 135th national meeting. New York 
University Collie of Engineering, New 

Jan, 24-27— Plant Maintenance dr Engineer- 
ing Show and threc-day conference, Inter- 
national Amphitheatre, Chicago. 

Jan. 24-28— Institute of the /urronautieal 
Sciences, 23rd annual meeting, Honors 
Night Dinner, Hotel Astor, New Yotk. 

Jan- 27-28— Southern California Meter 
Assn., fouith annual Instniment Short 
Course, Los Angeles Harbor Junior Col- 
lege. Wilmington, Calif. 

Jan. 31-Feb. 4— American Institute of Elec- 
trical Engineers, winter general meeting. 
Hotel Sutler, New York. 

Ian. 31-Feb. 4-Ametican Socie^ for Test- 
ing Materials, annual Committee Week. 
Netherland Haza Hotel, Cincinnati. 

Feb, 8-1 0— National Association of State 
Aviation Officials, winter meeting of 
board of directors, Lafayette Hotel. 
Washington, D. C. 

Feb. 8-lCCSociety of the Plastics Industry, 
iOlh Reinforced Plastics Division Con- 
ference. Hotel Sutler. Los Angeles. 

Feb. lO-ll-Society of American Military 
Engineers, military-industrial conference 
on manpower, Conrad-Hilton, Chicago. 

Feb, 11-Air Transport Command, lOtb 
reunion dinner of World War II officers. 
Waldorf-Astoria Hotel. New York, 

Feb. 20-22-Fourth annual Texas Agricul- 
tural Aviation Conference. A4M CoEege 
of Texas, College Station, Tex. 

Feb. 26-27-Associated Glider Clubs of 
Southern California, ninth annual Pacific 


t Mid- 


aring 


Cham 


Ms 


ships. Totcey Pines Glider 
Diego. 

ar. 11— Institute of the Aeronautical Sc 
cnees. National Flight Propulsion Meet 
ing (restricted), Hotel Carter, Cleveland. 
14-16-Soc:' - - - . - . 


meeting and f 




Netherland Plazr 

Mar. I4-18-.American Society of Tool En- 
gineers. first Western Industrial Exposi- 
tion, Shrine Auditorium and Convention 
Hall. Los Angeles. 

Mar. 21-24— Institute of Radio Engineers, 
national conference. Waldorf-Astoria Ho- 
tel and Kingsbridge Armory, New York. 

.Mar. 28-Apr. I— American Societv for Met- 
als, ninth Western Metal Exposition and 
Congress, to include the American Weld- 
ing Society’s technical session on aircraft 
and rocketty. Pan Pacific Auditorium and 
•Amhassadot Hotel. Los Angeles. 

.Apr. S^Intcrnational Air Transport Assn., 
technical conference, San Juan. P. R, 
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New 

Turbine-Powered 
Cargo Carrier 


hauls 

big pay loads 
faster 



Allison T56 Turbo-Prop Engines Power New Lockheed YC-130 Transport 


"The initial flight of the YC-130 Medium CargoTransport marks 
another great forward stride in transport aviation. 

This giant carrier, built by Lockheed for the U. S. Air Force, 
is the first U.S. A. F. cargo plane designed from the very be- 
ginning forTurbo-Prop engines. 

Powered by four of the new Allison T56 Turbo-Prop engines, 
this great new cargo airplane can haul heavy pay loads long 
distances at speeds required by our new modern combat jet 
Air Force. It is ideally suited to carry many types of heavy 
military equipment, on either long-range operations or in close 


support of troops. It also can be fitted as a combat troop 
carrier or an ambulance plane. The YC-130 can operate from 
shorter runways with greater rate of climb than either recip- 
rocating or Turbo-Jet engine aircraft. 

All this, plus its economical use of lower cost fuel, label the 
Turbo-Prop engine as the “work horse” power for future trans- 
ports. And Allison, with its unmatched experience in high- 
powered Turbo-Prop design and manufacture, today offers 
both T56 and T40 engines to serve a broad range of modern 
flight requirements. 
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